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EXECUTIVE SUMMARY 

A. INTRODUCTION 

The Hazardous Materials Technical Center (HMTC) was retained in December 
1985 to conduct the Installation Restoration Program (IRP) Preliminary Assess­

ment (PA) - Records Search of the 147th Fighter Interceptor Group (FIG), Texas 

Air National Guard, Ellington Field Air National Guard Base, Houston, Texas, 

(hereinafter referred to as the Base), under Contract No. DLA-900-82-C-4426 

(Records Search). The Records Search included: 

o an onsite visit including interviews with six Base employees conducted 
by HMTC personnel during 11-12 December 1985; 

o the acquisition and analysis of pertinent information and records on 
hazardous materials use and hazardous waste generation and disposal at 
the Base; 

o _the acquisition and analysis of available geologic, hydrologic, meteoro­
logic,- and environmental data from pertinent Federal, State and local 
agencies; and 

o the identification of sites on the Base that may be potentially contami­
nated ·with hazardous materials/hazardous wastes (HM/HW). 

B. MAJOR FINDINGS 

The major operations of the 147th FIG that have used and disposed of HM/ 

HW include aircraft maintenance; ground vehicle maintenance; and petroleum, 

oil, and lubricant (POL) management and distribution. Varying quantities of 

waste oils, recovered fuels, spent cleaners, strippers, and solvents were 

generated and disposed of by these activiti~s. 

Interviews with six Base personnel and a field survey resulted in the 

identification of three disposal and/or spill sites at the Base which existed 

prior to January 1984, or in the case of leaking tanks prior to February 1986; 

and which are potentially contaminated with hazardous materials. These sites 

are: 
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Site No. 1 - Former Base Landfill 
Site No. 2 - POL Storage Area 

Site No. 3 - Fuel System Repair Shop 

One of the potentially contaminated hazardous waste sites (Site No. 1) was 

not numerically scored utilizing the Air Force Hazardous Assessment Rating 
Methodology (HARM) because there is no direct evidence that any HM/HW had been 

disposed of at the Former Base· Landfill. However, based on experience with 

other Air Force Base IRP's, it is necessary to investigate these types of sites 

further to verify or refute the presence of HM/HW. 

C. CONCLUSIONS 

Two of the identified potentially contaminated hazardous waste sites have 

been further evaluated and given a Hazard Assessment Score (HAS) utilizing 

HARM: 

Site No. 2 - POL Storage Area (HAS-64) 

Two JP-4 fuel spills have occurred at this site. In 1973, an 
8,000-gallon fuel spill occurred which flowed into an adjacent 
drainage ditch. In 1985, another 5,000-gallon fuel spill oc­
curred; cleanup activities resulted in the recovery of all but 
approximately 200 gallons. Soil borings taken at this site in 
September 1985 indicated contamination. 

Site No. 3 - Fuel System Repair Shop (HAS-53) 

In November 1985, a 500-gallon waste fuel/oil leak consisting 
of PD-680, JP-4 and water occurred from an aboveground storage 
tank adjacent to the Fuel System Repair Shop. The spill was 
contained by booms and approximately 100 gallons were recov­
ered by transferring the contained spill through an oil/water 
separator (OWS)'. Vegetative damage and discolored soil is 
visible at the site. 

Because of the shallow aquifer system underlying the Base, the overa 11 

groundwater environment at Ellington Field is susceptible to contamination from 

surface contaminants; and therefore, these two sites should be further investi­

gated in accordance with the IRP Site Investigation/Remedial Invest"igation/ 
Feasibility Study (SI/RI/FS) process. 
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D. RECOMMENDATIONS 

Because of the potential for contamination of groundwater at the Base, ini­

tial investigative stages of the IRP SI/RI/FS are recommended for the three 
sites that are potentially contaminated with HM/HW from past operations. The 

primary purposes of the subsequent investigations are as follows: 

1. To determine whether pollutants are present at each site or determine 
that no pollutants are present, and 

2. To determine whether groundwater at each site has been contaminated, 
and if it has, give quantification with respect to contaminant concen­
trations, the boundary of the contaminant plume, and the rate of con­
taminant migration. 
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I. INTRODUCTION 

A. Background 

The 147th Fighter Interceptor Group (FIG) is located at the Texas Air Na­

tional Guard, Ellington Field Air National Guard Base, Ho~ston, Texas (herein­

after referred to as the Base). The Base is located 25 miles southeast of the 

city of Houston and has been used by the Air National Guard (ANG) since 1955. 
Over the years, the types of military aircraft based and serviced here have 

varied, due to the change in mission of the 147th FIG. Both past and present 
operations have involved the use and disposal of materials and wastes that sub­

sequently have been categorized as hazardous. Consequently, the ANG has imple­

mented its Installation Restoration Program (IRP). The !RP consists of the 
following: 

Preliminary Assessment (PA) - identifying past spill or disposal sites pos­
ing a potential and/or actual hazard to public health or the environment. 

S~te In~estigation/Remedial Investigation/Feasibility Study (SI/RI/FS) -

acquiring data via field studies, for the confirmation and quantification of 
environmental contamination that may have an adverse impact on public health or 
the environment; preparing a Remedial. Action Plan (RAP); and, if directed by 

the National Guard Bureau, preparing designs and specifications. 

Research, Development and Demonstration (RO & D) - Technology Base Develop­

ment (if needed) - developing new technology for accomplishment of remediation. 

Remedial Design/Remedial Action (RO/RA) - Implementation of Site Remedial 
Action. 
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B. Purpose 

The purpose of this IRP PA - Records Search (hereafter referred to as Re­

cords Search) is to identify and evaluate suspected problems associated with 
past hazardous waste handling procedures, disposal sites, and spill sites on 

the Base. THe potential for migration of hazardous contaminants is evaluated 
by visiting the Base, reviewing existing environmental information, analyzing 

·Base records concerning the use and generation of hazardous materials/hazardous 

waste (HM/HW), conducting interviews with past and present installation person­

nel who are familiar with past hazardous materials management activities, and 
making a physical inspection of the suspected sites. Relevant information col­

lected and analyzed as a part of the Records Search included: Base history, 

with special emphasis on the history of the shop operations and their past HM/ 

HW management procedures; local geologi<;:al, hydrological, and meteorological 
conditions that may affect migration of contaminants; local land use, public 
utilities, and zoning requirements that could affect the potential for exposure 
to contaminants; and the ecological settings that indicate environmentally sen­

sitiv~ habitats or evidence of environmental stress. 

C. Scope 

The scope of this Records Search is limited to the Base and to spills, 
leaks, or disposal problems that occurred prior to January 1984 or, in· the case 
of leaking tanks, prior to February 1986, and includes: 

o An onsite visit; 

o The acquisition of per.tinent ·information and records on hazardous mate­
rials use and hazardous wastes generation and disposal practices at the 
Base; 

o The acquisition of available geologic, hydrologic, meteorologic, land 
use and zoning, critical habitat, and utility data from various Federal, 
Texas State, and local agencies; 

o A review and analysis of all information obtained; and 

o The preparation of a report to include recommendations for further 
actions. 
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The onsite visit, interviews with past and present personnel, and meetings 
with Federal, State, and local agency personnel were conducted during the peri­

od 11-12 December 1985. The HMTC Preliminary Assessment effort consisted of 

the following individuals (resumes are included as Appendix A): 

o Mr, Robert Paquette, Environmental Scientist 

o Mr. Timothy Gardner, Environmental Scientist 
o Mr. Mark Johnson, Geologist 

o Ms. Kathryn Gladden, Chemical Engineer 

Individuals from the ANG who assisted in the Records Search included: 
Mr. Arthur Lee, Environmental Engineer, ANGSC/DEV; Lt. Colonel Michael 

Washeleski, Bioenvironmental Engineer, ANGSC/SGB; and selected members of the 

147th FIG. The Base Point of Contact (POC) at the 147th FIG was Lt. Colonel 
Aloysius M. Stepchinski, Base Civil Engineer. 

0, Methodology 

A flow chart of the Records Search Methodology is presented in Figure 1. 
This Record~ Search Methodology ensures a comprehensive collection and review 

of pe.rtinent site specific information and is utilized in the identification 
and assessment of potentially contaminated hazardous waste spill/disposal 

sit es. 

The Records Search began with a site visit to the Base to identify all shop 

operations or activities on the installation that may have utilized hazardous 

materials or generated hazardous waste. Next, an evaluation of past and pres­
ent HM/HW handling procedures at the identified locations was made to determine 
whether environmental contamination may have occurred. The evaluation of past 
HM/HW handling practices was facilitated by extensive interviews with six past 
and present employees familiar with the various operating procedures. at the 
Base. These interviews were also utilized to define the areas on the Base 

where any waste materials, either intentionally or inadvertently, may have been 
used, spilled, stored, disposed of, or released into the environment. 
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Appendix B lists the interviewee's principle areas of knowledge and their 
years of e-xperience with the Base. Historic records contained in the Base 

files were collected and reviewed to supplement the information obtained from 

interviews. Using the information outlined above, a list of past waste spill/ 
disposal sites on the Base were identified for further evaluation. A general 
survey tour of the identified spill/disposal sites, the Base, and the surround­
ing area was conducted to determine the presence of visible contamination and 

to help assess the potential for contaminant migration. Particular attention 
was given to locating nearby drainage ditches, surface water bodies, resi­

dences, and wells. 

Detailed geological, hydrological, meteorological, development (land use 

and zonfog), and environmental data for the area of study was also obtained 
from appropriate Federal, State and local agencies as identified in Appendix C. 

Following a detailed analysis of all the information obtained, it was deter­

mined that the three identified sites were potentially contaminated with HM/HW; 

and the potential for groundwater contamination existed. Where sufficient in­

formation was available, sites were numerically scored utilizing the Air Force 

Hazardous Assessment Rating Methodology (HARM). 
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II. INSTALLATION DESCRIPTION 

A. Location 

The 147th FIG is located at the Texas Air National Guard, Ellington Field 

Air National Guard Base, in Harris County, approximately 25 miles southeast of 
the city of Houston, Texas. 

The Base, which is situated 
proximately 209 acres designated 

used jointly with the airport. 

this Records Search. 

B. Organization and History 

34 feet above sea level; is comprised of ap­
for exclusive use by the ANG. The runways are 
Figure 2 shows the Base property covered by 

Ellington Air Force Base (AFB) was named in honor of a young Second Lieu­

tenant, Eric-L. Ellington, who was killed in the tangled wreckage of his flying 
machine near San Diego, California, on November 24, 1913. Construction of 
Ellington AFB (now Ellington Field) began on September 14, 1917. The first de­
tachment of air service personnel, the 120th Aero Squadron, arrived on November 
10, 1917. The first Base Commander, Col. Curry, arrived on No~ember 27, and it 

was on that date that the first airplane was launched from the new airfield. 

The Curtis JN-4 (Flying Jenny) was the first training-type airplane as­

signed to Ellington Field. Virtually every type of plane in the Air Force in­

ventory has flown from Ellington AFB during the past half century, from the 
Flying Jenny to the most modern jets and NASA 1 s "Super Guppy." Ellington has 

truly 6een the "Gateway to the Stars" through its pilot and navigator training 

programs, its gunnery and bombardment training. Today it is the home of pro­
ficiency training for United States astronauts, who fly the supersonic T-38 
Talon. Ellington Air Force Base was inactivated on 31 March 1976 and is now 
operated by the 147th FIG and the Transition Caretaker Force. 
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The Texas ANG moved onto Ellington AFB in 1955. From its inception, the 

147th FIG has been assigned a variety of missions; therefore, a var-iety of 

military aircraft have been based with them. The 147th FIG has mainly utilized 

the T-33, F-4C and C-131 aircraft. 

II-3 



III. ENVIRONMENTAL SETTING 

A. Meteorology 

Precipitation in Harris County, Texas, averages 44.77 inches annually. By 

calculating net precipitation according to the method outlined in the Federal 
Register (47 FR 31224, July 16, 1982) a net precipitation value of minus 8.23 
inches per year is obtained. Rainfall intensity, based on 1 year, 24-hour 

rainfall, is 3.95 inches (calculated according to 47 FR 31235, July 16, 1982, 
Figure 8). 

B. Geology 

Harris County is in the Western Gulf section of the Coastal Plain. The 
uppermost formations, from which the parent materials of soils in the county 

weathered, are Pliocene, Pleistocene, and Holocene (Recent) in Age. These for­

mations originally consisted of fluvial, deltaic, coastal marsh, and lagoonal 

soil materials and shallow sea deposits. Among the geologic and geomorphic 

features in the county are sedimentary deposits broken by normal faults, salt 
domes~ pimple mounds, undrained depressions, and scarps. 

The sedimentary deposits slope gently toward the Gulf of Mexico. They are 

broken by normal faults most of which dip toward the Gulf and extend downward 

many thousands of feet. The earth movements that caused these faults took 
place within the last 50,000 years. As Harris County has become urbanized, 
some of the faults have been reactivated, resulting in damage to pavement and 
houses. Also, as pumping has withdrawn large amounts of groundwater and low­

ered the artesian pressure in aquifers, the clay that enclosed the aquifers has 

dried and compacted. As the clay dried, especially in the areas adjacent to 

Galveston Bay, subsidence related to the faults took place and allowed flooding 
during periods of high tides and high winds. 

The soils in this area are generally formed under grasses and are predom­

inantly dark colored, loamy, and clayey. These prairie soils are nearly level, 
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IV. SITE EVALUATION 

A. Activity Review 

A review of installation records and interviews with past and present per­
sonnel at the Base resulted in the identification of specific operations with­

in each activity in which the majority of industrial chemicals are handled and 
hazardous wastes are generated. Table 1 summarizes the major operations asso­

ciated with each activity, provides estimates of the quantities of waste cur­
rently being generated by these operations, and describes the past and present 

disposal practices for the wastes. If an operation is not listed in Table 1, 

then that operation has been determined on a best-estimate basis to produce 

negligible quantities of wastes requiring ultimate disposal. For example, ex­
tremely small volumes of methyl ethyl ketone evaporate after use, and, there­

fore, do not present a disposal problem. Conversely, if a part·icularly vola­

tile compound is listed, then the quantity represents an estimate of the amount 

actually disposed of according to the method shown. 

B. Disposal/Spill Site Identification, Evaluation, and Hazard Assessment 

Interviews with six installation personnel (Appendix B) and subsequent· 
site inspections resulted in the identification of three potentially contami­
nated waste disposal/spill sites. Of these three sites, it was determined that 

two of the sites are potentially contaminated with HM/HW with pote~tial for mi­

gration. These two sites were scored using HARM (Appendix 0). No direct evi­
dence was obtained during the Records Search that HM/HW was disposed of in the 

other sHe. Figures 3 and 4 illustrate the locations of the scored/unscored 

sites. Copies of the completed Hazardous Assessment Rating Forms are found in 

Appendix E. Table 2 summarizes the Hazard Assessment Scores (HAS) for each of 

the scored sites. Brief descriptions of all the sites follow. 
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Location of Rated/Unrated Sites of Texas Figure 4. 

ANG, Ellington Field Air National Guard Base, Houston, Texas -Site No. 2 
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Table 2. Site Hazard Assessment Scores as derived from HARM: Texas Air 
National Guard, Ellington Field Air National Guard Base, Houston, 
Texas 

Site Si-te 
Priority No. 

2 

2 3 

Site Description 

POL Storage Area 

Fuel System 
Repair Shop 

Waste Waste Mgmt. Overall 
Receptors Characteristics Pathway Practices Score 

59 80 52 1.0 64 

56 50 52 1.0 53 
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Site No. 1 - Former Base Landfill (Unrated) 

This area is located on the north end of the Base off Greig Avenue behind 

Buildings 1356 and 1357 (Figures 2 & 3). It was a major area of concern during 

the Records Search. The landfill which is on Base property was used by the ANG 

until 1974 and many different wastes were buried there. After re viewing a 11 
information presented during the Records Search it was determined that there is 

no direct evidence of any HM/HW being disposed of at this landfill. For ex­

ample, soil borings taken at this site show only areas of common refuse (see 

Appendix F) '. There were no areas of accumulated drums or containers which 

would appear to have contained HM/HW, and there were no indications of chemical 

odors. Based on information provided, a Hazard Assessment Score (HAS) cannot 
be determined. However, based on experience with similar types of municipal 

landfills on military installations, additional investigations at this site are 

warranted and should be undertaken. 

Site No. 2 - POL Storage Area (HAS-64) 

This site is isolated from the main part of the Base and is located on the 

south end of Ellington Field off Mcloughlin Avenue (Figures 2 & 4). The site 

is lo~ated within the POL storage and transfer area, which is surrounded by a 

~hain link fence. The ANG property line is close to the fence. Two major JP-4 
spills have occurred at this site. In 1973, an 8,000-gallon fuel spill oc­

curred. Although attempts were made to contain the spill, most of the fuel 
reached an adjacent drainage ditch, which drains off ANG property. In October 

1985, another JP-4 spill occurred in this same area. Although an estimated 
5,000 gallons of fuel spilled, cleanup actions resulted in recovery of all but 

an estimated 200 gallons of fuel. Soil borings were taken in the POL storage 
area in September 1985. Although analysis for jet fuel indicated less than 

500 ppm, soil boring results indicate strong "chemical odors" in two areas (see 
Appendix G for soil boring results). Because of the large volume of JP--4 

spilled, observance of contaminated soil, chemical odor in the soil borings, 
and probable offbase migration of fuel because of close proximity of the prop­

erty boundary, it was decided that a HAS and further study should be completed 
at this site. 
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Site No. 3 - Fuel System Repair Shop (HAS-53) 

This site is near the north end of the Base, off Wagner Avenue adjacent to 

the Fuel System Repair Shop (Figures 2 & 3). In November 1985, a waste fuel/ 

oil leak occurred from an outside aboveground storage tank. The tank contained 

waste PD-680, JP-4, and water at the time. The spill area was contained with 

booms and the area flooded with water. The entire volume collected was pumped 

into a tank truck and transported to Building 1380 where it was transferred to 

an oil/water separator. Approximately 100 of the original 500 gallons spilled 

were recovered. The spilled material flowed across an asphalt road and con­
tinued onto a grassy area and then into a drainage ditch system. Vegetative 

damage and discolored soil was observed in the area during the site visit. 

In November 1985, soil sampling and analysis were conducted by ANG and Air 

Force Personnel as a result of the spill in this area. Analysis for volatile 

aromatics and volatile halocarbons indicated no contamination (Appendix H). 

However, due to the nature of volatile materials, there may have been no vola­

tiles remaintng in the samples by the time they were analyzed in January 1986. 
Also, the volatility of compounds .in PD-680 is minimal, so by analyzing for 

volatiles, contamination by the compounds in P0-680 might have been overlooked. 
Due .t9 the observable environmental stress, high water table in the area, and 

the fact that the spill reathed the drainage ditch system, HARM evaluation was 
necessary. 

C. Critical Habitats/Endangered or Threatened Species 

According to Base personnel, there are no critical habitats nor endangered 

or threatened species of wildlife in the vicinity of the Base. 

0. Other Pertinent Facts 

o Base drinking water is supplied by municipal wells located on the south 
side of the main Base area. These municipal wells are drilled to a 
depth of approximately 550 feet below ground elevation (BGE) and 
screened at approximately 100 to 125 feet BGE. 
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o All oil/water separators are connected to the sanitary sewer system. 
Oil is collected by local oil reclaimers. Water is treated at the 
municipal sewage treatment plant located off of the Base on the south 
end of Ellington Field. 

o There are no past or current Fire Training Areas on the Base. An Old 
Fire Training Area (OFTA) exists on Ellington Field. The OFTA is no 
longer in use and was never used by the ANG. 

, 

o There are no central hazardous waste storage areas on the Base. Haz­
ardous waste is currently disposed of through the local DRMO. In the 
past, hazardous wastes were collected, along with the waste oils by the 
oil reclaimers. 

o All nonhazardous waste generated at the Base is collected by a local 
refuse collection contractor and disposed of in a municipal landfill. 

o There have never been any known leaks of PCB-contaminated oils from 
electrical transformers on the Base. All electrical transformers at 
the Base containing PCB have been removed and properly disposed of. 

o There have been no known underground storage tank leaks at the Base. 

o Waste oils have never been used for dust control on the Base. 

o There have been no aircraft crashes on the Base resulting in a loss of 
fuel. 
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V. CONCLUSIONS 

o Because of the shallow aquifer system, the overall groundwater environment 
at the Base is susceptible to contamination from surface contaminants. 

o Information obtained through interviews with six Base personnel, review of 
Base records, and field observations has resulted in the identification of 
three potentially contaminated hazardous waste disposal and/or spill sites 
at the Base that existed prior to January 1984 or, in the case of leaking 
tanks, prior to February 1986. Two of the three sites (Site No. 2 - POL 
Storage Area, and Site No. 3 - Fuel System Repair Shop) are further scored 
using the Air Force HARM. 

o Although not scored, it is apparent that the other site (Site No. l 
Former Base Landfill) will require some limited site investigation in order 
to confirm or refute the presence of any HM/HW at the site. 

o As a result of a field inspection, no evidence of offbase environmental 
stress from past waste disposal was observed in the immediate vicinity of 
the Base. 
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VI. RECOMMENDATIONS 

Because of the potential for groundwater contamination at the Base, initial 

investigative stages of th~ IRP SI/RI/FS are recommended for the three sites 

that are potentially contaminated with HM/HW. 

The primary purpose of the site-specific recommendations is to determine 
whether pollutants are present at each site. If pollutants are identified, 

the SI/RI/FS investigation should further determine whether groundwater at each 
site has been contaminated, and if it has, quantify the concentrations of con­

taminants and determine the boundary of the contaminant plume and rate of con­
taminant migration. 

Site No. 1 - Former Base Landfill 

Further IRP analysis is required at this site to determ1ne if contamination 
exists. 

Site No. 2 - POL Storage Area 

Further IRP analysis at this site is required to determine the extent of 

the soil contamination and to determine if groundwater has been contaminated. 

Site No. 3 - Fuel System Repair Shop 

Further IRP analysis at this site is required to determine if contamination 
exists. 
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GLOSSARY OF TERMS 

AQUIFER - A geologic formation, or group of formations, that contains suffi­

cient saturated permeable material to conduct groundwater and to yield economi­

cally significant quantities of groundwater to wells and springs. 

CONTAMINANT - As defined by Section 10l(f)(33) of SARA shall include, but not 

be limited to any element, substance, compound, or mixture, including disease­
causing agents, which after release into the environment and upon exposure, in­

gestion, inhalation, or assimilation into any organism, eHher directly from 

the environment or indirectly by ingestion through food chains, will or may 

reasonably be anticipated to cause death, disease, behavioral abnormalities, 

cancer, genetic mutation, physiological malfunctions (including malfunctions in 

reproduction), or physical deformation in such organisms or their offspring; 

except that the term "contaminant" shall not include petroleum, including crude 

oil or any fraction thereof which is not otherwise specifically listed or des­

ignated as a bazardous substance under: 

(a) any· substance designated pursuant to Section 3ll(b)(2)(A) of the 
Federal Water Pollution Control Act, 

(b) any element, compound, mixture, solution, or substance designated pur­
suant to Section 102 of this Act, 

(c) any hazardous waste_ having the characteristics identified under or 
listed pursuant to Section 3001 of the Solid Waste Disposal Act (but 
not including any waste the regulation of which under the Solid Waste 
Disposal Act has been suspended by Act of Congress), 

(d) any toxic pollutant listed under Section 307(a) of the Federal Water 
Pollution Control Act, 

(e) any hazardous air pollutant listed under Section 112 of the Clean Air 
Act, and 

(f) any imminently hazardous chemical substance or mixture with respect to 
which the administrator has taken action pursuant to Section 7 of the 
Toxic Substance Control Act; 

and shall not include natural gas, liquefied natural gas, or synthetic gas of 

pipeline quality (or mixtures of natural gas and such synthetic gas). 
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CRITICAL HABITAT - The native environment of an animal or plant which, due 
either to ~he uniqueness of the organism or the sensitivity of the environment, 

is susceptible to adverse reactions in response to environmental changes such 

as may be induced by chemical contaminants. 

DOWNGRADIENT - A direction that is hydraulically downslope; the direction in 

which groundwater flows. 

ENDANGERED SPECIES - Wildlife species that are designated as endangered by the 

U.S. Fish and Wildlife Service. 

GROUNDWATER - Refers to the subsurface water that occurs beneath the water 

table in soils and geologic formations that are fully saturated. 

HARM - Hazard Assessment Rating Methodology - A system adopted and used by the 

Uoited States Air Force to develop and maintain a priority listing of poten­

tially contaminated sites on installations and facilities for remedial action 

based on potential hazard to public health, welfare, and environmental impacts. 

(Reference: DEQPPM 81-5, 11 December 1981. 

HAS -·Hazard Assess~ent Score - The score developed by utilizing the Hazardous 
Assessment Rating Methodology (HARM). 

HAZARDOUS MATERIAL - Any substance or mixture of substances having properties 

capable of producing adverse effects on the health and safety of the human 

being. Specific regulatory definitions also found in OSHA and DOT rules. 

HAZARDOUS WASTE - A solid or liquid waste that, because of its quantity, con­

centration,, or physical, chemical, or infectious characteristics may: 

a. cause, or significantly contribute to, an increase in mortality or an 
increase in serious or incapacitating reversible illness, or 

b. pose a substantial present or potential hazard to human health or the 
environment when improperly treated, stored, transported, disposed of, 
or otherwise managed. 
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HYDRAULIC GRADIENT - The rate of change in total head per unit of distance of 
flow in a given direction. 

MIGRATION (Contaminant) The movement of contaminants through pathways 

(groundwater, surface water, soil, and air). 

PERMEABILITY - The capacity of a porous rock, sediment, or soil for transmit-­
ting a fluid without impairment of the structure of the medium; it is a measure 

of the relative ease of fluid flow under unequal pressure. 

POROSITY - The percentage of the bulk volume of a rock or soil that is occupied 
by interstices, whether isolated or connected. 

SURFACE WATER - All water exposed at the ground surface, including streams, 

rivers, ponds, and lakes. 

THREATENED SPECIES - Wildlife species who are designated as "Threatened" by the 
U.S. ·Fish and Wildlife Service. 

TOPOGRAPHY ·-·The general conformation of a land surface, including its relief 

and the position of .its natural and manmade features. 

WATER TABLE - The upper limit of the portion of the ground wholly saturated 

with water. 

WETLANDS - An area subject to permanent or prolonged inundation or saturation 

that exhibits plant communities adapted to this environment. 

WILDERNESS AREA - An area unaffected by anthropogenic activities and deemed 
worthy of special attention to maintain its natural condition. 
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Appendix A 
Resumes of Preliminary Assessment 

T earn Members 



ROBERT J. PAQUETTE 

EDUCATION 

8.S., environmental science, University of New Hampshire, 1973 

EXPERIENCE 

Extensive experience in hazardous waste receiving, handling, storage, and property 
accounting. Designed a system of labeling hazardous material/waste for proper 
storage. Developed Part 8 Application Information for many hazardous waste 
facilities. Conducted training sessions in hazardous materials/waste including 
receiving/warehousing, storage compatibility and personal safety. Performed 
atmospheric sampling for all major pollutants, computer modeling research projects 
and surveillance of possible regional air pollution sources. 

EMPLOYMENT 

Dynamac Corporation ( 1984-present): Environmental Scientist 

Presently working on Installation Restoration Program for Air National Guard. 
Also, wrote State-of-the-Art Procedures for Defense Supply C ,')ots concerning 
compatibility, Packing, Packaging, Spill Response, and Recouprr~nt of hazardous 
materials and waste. 

·Defense Reutilization and Marketing Region, Defense Depot Ogden ( 1981 -1984): 
Environmental Protection Specialist 

. Provided daily property disposal guidance to DPDOs concerning receiving, handling, 
storage and property accounting of HM/HW; provided technical advice on the 
handling and disposal of HM/HW to field personnel at DPOOs in region. Interpreted 
State and Federal regulations for superiors and the DPDOs, and acted as liaison 
between field personnel and State/Federal environmentalists. Assisted in rewriting 
DOD environmental regulations. Trained OPOO personnel in all aspects of HM/HW 
procedures as part of their increasingly involved environmental mission; wrote 
Emergency Response and Spill Contingency Plans. Developed Part B applications 
for HW facilities. Conducted environmental audits at DPDOs and other 0.0.0. 
facilities. 
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PAQUETTE (continued) 
Page 2 

State of New Hampshire, Bureau of Solid Waste Management (1979-1981 ): 
Environmental Specialist 

Responsible for all work activities dealing with uncontrolled hazardous waste sites. 
Working knowledge of safety equipment, personal protection equipment, safety 
plans, and monitoring, sampling and analytical procedures relating to hazardous 
waste. Daily contact with industry and the general public discussing current New 
Hampshire and Federal hazardous waste regulations. Assisted in developing 
regulations and interpreting existing regulations. Conducted research regarding 
proper disposal of hazardous waste materials; determining if certain materials are 
considered hazardous. Conducted inspections of industry to insure compliance with 
the Federal hazardous -waste regulations (RCRA). Daily interaction with the U.S. 
Environmental Protection Agency. 

State of New Hampshire, Air Resource Agency (1978-1979): Environmental 
Specialist 

Assisted in conducting the research for and the development of the State 
Implementation Plan for New Hampshire; conducted computer modeling research 
projects and was partly responsible for Atmospheric Dispersion Modeling of 
Meteorology for the State of New Hampshire which included written and verbal 
reports. Knowledge of N.E.S.H.A.P. and N.H. Air Resource Regulations. 

State of New Hampshire, Air Resource Agency (1974-1978): Air Pollution 
Technician 

Responsible for atmospheric sampling for all major pollutants; site determination 
and development maintenance of air pollution monitors; air pollution monitoring and 
meteorology; chart data reduction; written reports; surveillance of all possible air 
pollution sources in district; inspections of most industries in district; constant 
public contact with county and city officials as well as the general populace; 
complaint investigations; occasional dissertations to private and public organizations. 
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TIMOTHY N. GARONER 

Environmental Scientist 

EDUCATION 

M.A., Environmental Biology, Hood College 
B.S., Forestry/Resource Management, West Virginia University 

EXPERIENCE 

Mr. Gardner has five years of technical experience in environmental con­
trol and research, with emphasis on risk assessment, chemical safety, 
radiation safety, hazardous waste management (chemical and radiologic), 
and activated carbon filtration research. His past responsibilities 
include site risk assessment, chemical and radioactive waste pickup and 
storage for disposal at a large cancer research facility, and chemical 
and radioactive spill control, as well as safety surveys and technical 
assistance in activated carbon desorption research. 

EMPLOYMENT 

Dynamac Corporation (1984-Present): Staff Scientist 

At Dynamac, Mr. Gardner's responsibilities include site surveys and rec-
. ord searches for the Phase I portion of the Installation Restoration 
Program (!RP) for various Air National Guard Bases. Efforts include risk 
assessment, site prioritization, and remediaLaction recommendations. He 
has also been a contributing author for a closure-post closure plan for a 
hazardous waste landfill at Clovi·s AFB, plans and specifications for the 
removal of asbestos at several Air Force White Alice sites in Alaska, and 
the update and revision of a OLA regulation for "Disposal of Unwanted 
Radioactive Material. 11 

NCI-Frederick Cancer Research Facility (1981-1984): Lab Technician 

Mr. Gardner worked in radiation and chemical safety as well as environ­
mental research. His responsibilities included monitoring personal and 
environmental air quality at work areas where free iodinations occurred, 
monitoring work areas and equipment for isotope contamination, periodic 
surveys to monitor compliance with NCR safety regulations, isotope inven­
tory control, transfer of isotopes between licenses, and periodic cali­
bration and maintenance of survey instruments. He was also responsible 
for radioactive and chemical waste pickup and storage for disposal, and 
served as an advisor for safety-related matters pertinent to radiation 
and radioactive waste, chemical safety, and industrial hygiene. In the 
environmental research division, he was s involved in activated carbon 
desorption studies involving the use of analytic laboratory equipment. 

PROFESSIONAL AFFILIATIONS 

American Tree Farm Association 
Hardwood Research Council 
West Virginia Forestry Association 
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MARK D. JOHNSON 

EDUCATION 

8.S., geol.ogy, James Madison University, 1980 

EXPERIENCE 

Six years' technical experience including geologic mapping, subsurface 
investigations, foundation inspections, groundwater monitoring, pumping and 
observation well installation, geotechnical instrumentation, groundwater 
assessment, preparation of Air Force Installation Restoration Program 
Guidance and preparation of statements of work for the Air Force and the Air 
National Guard. 

EMPLOYMENT 

Oynamac Corporation, HMTC. (1984-present): Staff Scientist/Geologist 

Primarily responsible for preparing statements of work for Phase IV-A of the 
Air Force's Installation Restoration Program, statements of work for Phase II 
and Phase IV-A of the Air National Guard's Installation Restoration Program. 
and assessing groundwater of hazardous waste disposal/spill sites on military 
installations for the purpose of determining rates ~nd extents of contaminant 
migration and for developing remedial investigations and identifying remedial 

· actions. Prepared guidance document for the Air Forcels Installation 
Restoration Program. 

Bechtel Associates Professional Corporation (1981-1984): Geologist 

Performed the following duties in conjunction with major civil engineering 
projects including subways, nuclear power plants and buildings: prepared 
geologic maps of surface and subsurface facilities in rock and soil including 
tunnels, foundations and vaults; assessed groundwater conditions in connection 
with construction activities and groundwater control systems; monitored the 
installation of permanent and temporary dewatering systems and observation 
wells; monitored surface and subsurface settlement of tunnels; and participated 
in subsurface investigations. 

Schnabel Engineering Associates {1981 ): Geologist 

Inspected foundations and backfill placement. 

PROFESSIONAL AFFILIATIONS 

Association of Engineering Geologists 
National Water Well Association/ Association of Ground Water Scientists 

and Engineers 
British Tunneling Society 
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KATHRYN A. GLADDEN 

EDUCATION 

S.S., chemical engineering (minor in biological sciences), University of 
Washington, 1978 

SECURITY CLEARANCE 

Secret DOD clearance 

EXPERIENCE 

Seven years. of experience in hazardous waste consulting and plant process 
engineering. Experience includes development of engineering alternatives for 
reduction of in-plant effluents and preparation of RCRA background listif)g 
documents for the plastics industry. 

EMPLOYMENT 

Dynamac Corporation (1985-present): Staff Engineer 

Performs studies on the feasibility of solvent recycling, including the evaluation 
of several alternatives. Studies to date have included 15 sites. For each site, 
prepared reports describing present practice for solvent use and disposal, and 
.c~nducted economic analyses of options. 

Conducted preliminary site investigations and ranking of hazardous waste sites 
for the U.S. Federal Bureau of Prisons. Prepared reports detailing site 
investigation findings and recommendations for Phase II monitoring and 
sampling. 

Preparing statement of work for a Phase IV-A remedial action plan for the Air 
Force's Installation Restoration_ Program. 

Conducted analysis of public com_rrients on Advanced Notice of Public 
Rulemaking to establish National Primary Drinking Water Regulations for 
radionuclide contaminants. 

Peer Consultants (1984-1985): Staff Engineer 

Developed background documents for listing of RCRA hazardous wastes. 

Engineering Science (1983-1984): Staff Engineer 

Conducted regulatory policy review and technology assessment of 
transportation and decontamination procedures for acutely hazardous wastes. 
Project engineer for development of a cost analysis methodology for the U.S. 
Army Toxic and Hazardous Materials Agency Installation Restoration Program. 
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K.A. GLADDEN 
Page 2 

Weyerhaeuser Company ( 1978-1983): Chemical Engineer 

Conducted plant environmental audits to develop in-plant effluent load 
balances; developed capital alternatives and improved operating procedures for 
in-plant effluent reduction; developed and implemented recommendations for 
plant energy conservation and process optimization programs; investigated 
industrial hygiene impacts of wood pyrolysis air emissions, and performed pilot 
trials for wood gasification and pyrolysis technology development. 

PROFESSIONAL AFFILIATIONS 

Tau Beta Pi Engineering Honorary 
Society of Women Engineers 
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Appendix B 
· Interviewee Information 



INTERVIEWEE INFORMATION 

Interviewee Years Associated with 
Number Primar~ Dut~ Assignment Texas ANG 

l Civil Engineering 30 

2 Civil Engineering 14 

3 Operations and Maintenance 33 

4 Supply Operations 33 

5 Bioenvironmental Engineering 3 

6 Production Control Operations 13 
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Outside Agency Contact List 



OUTSIDE AGENCY CONTACT LIST 

1. Federal Emergency Management Agency 
Flood Map Distribution Center 
6930 (A-F) San Tomas Road 
Baltimore, Maryland 21227-6227 

2. Texas Parks and Wildlife Department 
6120 Highway 290, West 
Austin, Texas 78746 

3. United States Geological Survey 
12201 Sunrise Valley Drive 
Reston, Virginia 22092 
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Appendix D 
USAF Hazard Assessment 

Rating Methodology 



USAF HAZARD ASSESSMENT RATING METHODOLOGY 

The Department of Defense (DoD) has established a comprehensive program 

to identify, evaluate, and control problems associated with past disposal 

practices at OoO facilities. one of the actions required under this program 

is to: 

develop and maintain a priority listing of contaminated instal­
lations and facilities for remedial action based on potential 
hazard to public health, welfare, and environmental impacts. 
(Reference: OEQPPM 81-5, 11 December 1981). 

Accordingly, the United States Air Force (USAF) has sought to e5tablish a 

system to set priorities for taking further actions at sites based upon infor­

mation gathered during the Records Search phase of its Installation Restora­

tion Program (IRP). 

PURPOSE 

The purpose of the site rating model is to provide a relative ranking of 

sites of suspected contamination from hazardous substances. This model will . 

assist the Air National Guard in setting priorities for follow-on site inves­

tigations. 

This rating system is used only after it has been determined that (1) 

potential for contamination exists (hazardous wastes present in sufficient 

quantity), and (2) potential for migration exists. A site can be deleted from 

consideration for rating on either basis. 

DESCRIPTION OF MODEL 

Like the other hazardous waste site ranking models, the U.S. Air Force's. 

site rating model uses a scoring system to rank sites for priority attention. 

However, in developing this model, the designers incorporated some special 

features to meet specific OoD program needs. 
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The model uses data readily obtained during the Records Search portion 

(Phase I) of the IRP. Scoring judgment and cocaputations are easily aade. In 

assessing the hazards at a given site, the llOdel develops a score based on the 

most likely routes of contamination and the worst hazards at the ·site. Sites 

are given low scores only 1f there are clearly no hazards. This approach 

meshes well with the policy for evaluating and setting restrictions on exceS$ 

OoD properties. 

Site scores are developed using the appropriate ranking factors according 

to the method presented in the flow chart (Figure l of this report). The site 

rating form and the rating factor guideline are provided at the end of this 

appendix. 

As with the previous model, this model considers four aspects of the 

hazard posed by a specific site: possible receptors of the contamination, the 

waste and its characteristics, the potential pathways for contamination migra~ 

t10n-, and any efforts. that were made to contain the wastes resulting from a 

spill. 

The receptors category rating is based on four rating factors: the poten­

t 1al for human exposure to the site, the potential for human ingestion of 

contaminants should under lying aquifers be pol luted. the cur rent and ant ici­

pated uses of the surrounding area, and the potential for adverse effects upon 

important biological resources and fragile natural settings. The potential 

for human exposure is eve. ~uated on the basis of the total population within 

1,000 feet of the site, and the distance between the site and the base bound~ 

ary. The potential for human ingestion of contaminants is based on the dis~ 

tance between the site and the nearest well, the groundwater use of the upper­

most aquifer, and population served by the groundwater supply within 3 miles 

of the site. The uses of the surrounding area are determined by the zoning 

within a 1-mile radius. DeterR1inat1on of whether or not critical enviroo­

ments exist within a 1-mile radius of the site predicts the potential for 
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adverse effects from the site upon 1.llportant biological resources and fragile 

natural settings. Each rating factor is nwner1cally evaluated (0-3) and in­

creased by a aul t1pl1er. The maxi.Ill.Ill possible score is also ca1puted. '!'he 

factor score and maximura possible scores are totaled, and the receptors sub­

score computed as follows: receptors subscore = (100 x factor score subtotal/ 

max!Jal.111 score subtotal). 

The waste characteristics category ls scored in three steps. First, a 

point rating is assigned based on an assessment of the waste quantfty and the 

hazard (worst case) associated with the site. The level of confidence in the 

information is also factored into the assessment. Next, the score is multi­

plied by a waste persistence factor, which acts to reduce the score if the 

waste is not very persistent. Finally, the score is further modified by the 

physical state of the waste. Liquid wastes receive the maximum score, while 

scores for sludges and solids are reduced. 

·The pathways category rating is based on evidence of contaminant migra­

tion or an evaluation of the highest potential (worst case) for contaainant 

•igration along one of three pathways: surface-water •1grat1on, flooding, and 

groundwater migration. If evidence of contaminant migration exists, the. cate­

gory is given a subscore of 80 to 100 points. For indirect evidence, 80 

points are assigned, and for direct evidence, 100 points are assigned. If no 

evidence is found, the highest score among the three possible routes is used. 

The three pathways are evaluated and the highest score among all four of the 

potential scores is used. 

The scores for each of the three categories are added together and nor­

malized to a maximum possible score of 100. Then the waste management prac­

tice category is scored. Scores for . sites with no containment are not re­

duced. scores for sites with 11.llited containment can be reduced by 5 per­

cent. If a site ls contained and well llc1Ilaged, its score can be reduced by 90 

percent. The final site score ls calculated by applying the waste aanagement 

practices category factory to the Sllll of the scores for the other three cate­

gories. 
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HAZARDOUS ASSESSl .. EJCT RAT UIG FORM 

1. RECE?TORS 

Ratino Factor 

A. Poculation within l,000 fHt ot site -
a. Distance to nearest .... 11 

c. !.And use/zoninq within l aile radius 

o. Distance to installation bounda,:y 

£. Critical enviro~ts within l mile radius ot sit• 

F. Water au&J.itv ot nearest surface water bodv 

G. Ground water use of u.,..,,.,.,...,.t amiif er 

K. Population served oy surface ..,.tu supply within 
3 ail•• downnr•• of sit• 

t. Population served by 9round-atu supply 
within 3 ailes of site 

{ ]) 

P'aetor 
R.atinq 
0- Multiplier 

4 

lO 

3 

6 

10 

6 

'J 

6 

6 

Subtotals 

Factor 
Score 

~aptors subsccr• (lOO x !actor scora sUDtCt4l/ma.xl.!llUll score suctct4li 

11. WASTE CHARACTER I ST I CS 

Pa9e l of l 

Score 

A. Se.Leet th• factor score l:>a.sed on th• utiaated quantity, th• deqrH of hazard, and the cont idence level of 
the i.nforiaation. 

l. Wa•t• quantity (S • SIUll, M • •edit.Ill, L • lu9el 

2. Confidence level <C • confi.nned, S - SUSP4Cted) 

P'actor Su..o.<:ore " <!rem 20 to 100 baaed on factor score a.atrul 

8. Apply persistence factor 
P'actor SUO.Core A X Persistance P'actor • Sub.core I 

x -------
C. Apply physical state multiplier 

Subscore 8 X Physical State Multiplittr • w .. ce ChAracteristica Sub.core 

x 
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hq• 2 ot 2 

fil, PATHWAYS factor 
Ratin9 
10-3) Multiplier 

factor 
Score 

A. It there u evidence ot 111iqration ot ba&ardoua conuainant•, u•iCJD aaxt.m factor au.bacore ot 100 poi.nu tor 
direct evidence or ao poi.nu for indirect evidence. If direct evidence ai•ta then proceed to c. If no 
evidence or indirect evl.dence ui•t•, proceed to a. 

Su.bacore 

a. ~t• the a1qrat1on potential for 3 potential p&thways: surface water •iqrat.1.on, floodinq, and qround....,ater 
aiqration. Select th• hiqt..t ratincJ, and proceed to c. 

1. Surface water aiqratioa 

Distance to near••t surface water 8 

Net crec1c1.t.ation 6 

Surf ae • erosion 8 

Surface oemea.bi.litv 6 

RAintall intensity a 

Subtotals 

Su.b.lcore !100 X factor score su.btotal/maxilll1.1111 score subtotal) 

2. Floodinq l 

Sub~core !100 X factor seore/31 

0.M.h to qround 11rater 8 

Net ·precipitation 6 

I I 
I 

So.1.l cerinea.bilitv I 8 I 
; 

! i S ll.bsu r ! ac • !lo"s 8 

OUK':. .icces1 -.o qround "at•r ! a I 

Subtotals 

Subscore (100 X factor score su.btotal/aax.i.am score subtotal> 

c. !Uqh••t pathway subacore. 

Enter the hiqhest subacore value from A, l•l, B-2 or 8•3 &.bove. 

Patm..ays Su.bscore 

lV. WASTE MANAGEMENT PRACTICES 

A. Averaqe th• thr .. S'Ubscores for receptors, waste chAracteristics, and p.tthways. 
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Receptors 
Waste Ch.aracteristics 
Pathways 

Total _______ divided by J • 

y 

: 

Gross Total Seer• 



0 
I 

0) 

llAZ ARDOll S ASS E:;~tlf.NT RATING HE111000LOGY Cll lOF.L HIES 

I • Rl':CEnORS fATH:<}l<Y 

IW( I 11£_~·;u:I o~~- _ 
Ratl11g Scale Levels 

0 -------- 1 2 l 

A. 1't1p11l1t I I on w I th I 11 0 
1,000 ft't!t (lndu1h•:; 
on-lrns" fncll 11 lcs) 

II. 1>11:11 nncc to Gr1!alc1 than 3 1ul l1•s 
n<'arebl wot~r well 

C. I.and Use /Zo11l111i 
(wlthln )-1111 lf' 
n1dlus) 

11. lllst11nce to t11~tall­
at lcm l1t>11rulary 

E. Critical e11vlron-
111enl6 (\.II thin 
I-mile~ r-ntllus) 

t'. Water 1111alhy/11se 
deslc111tttnn of 
nearest surface 
w11ter l>ody 

C. <:round· \.Int·~• u:ie of 
up1>er•o1H 1u111 If er 

II . P1>p11 la I I on St:.- vc•I l•y 
s11rf11c<' waler 
:rnppllcs within 
) .. 11 cs downs I ream 
of sltt! 

I. l'opu l n I I on se 1 v1•tl t.y 
lt'JUifer 11111•1• I I c•it 

wlrhl11 3 ml let; ol 
HI tc 

Completely remot.t~ 

(zoning not 
appl kable) 

Grcnter than 2 miles 

Not a critical 
env l ro11111ent 

Agdcultural or 
1111lustrlal use 

Nol utied, othl'r 
s1>111cca readily 
11v;111 nb le 

0 

0 

l-2S 

l lo 3 miles 

Agrl cu I l urn I 

I to 2 ml Jes 

Nat 11T a I areas 

Hc..:11~111 ton, propagation 
and ma11;1i;•!Wnt of fish 
anll wl l<lltfe 

Cornmc r·..: 1 n I, I nd11st rf.a l, 
01 l rr 1 r.at lon, vet·y 
I I ml tctl other water 
6011fCCI> 

1-15 

1-SO 

26-100 

3,001 feet to 1 mile 

Co111111erclal or 
Industrial 

I 
1,001 feel to l mile 

Pristine naturnl 
areas; minor wetlands; 
preserved areas; 
presence of econe>ni­
ica 11 y fmportnnt 
naturnl resources 
susc~pttl>le to 
con ta11li na t f on 

Shellfish propagation 
and harvcslfng 

Drinking w11ter, 
11untclpal water 
avatluble 

~1-1.000 

Sl-1 1 000 

Greater than IOO 

0 tO ) 1 000 f Ct!t 

Residential 

0 to l ,000 fot!t 

Major habitat of an 
endangered or 
threateued species; 
presence of recharr.f! 
area; 11ajor wP.tlands 

.. ,. 
Potable water suppliell 

Orlnklng water, no 
111unlclpal water 
available; co1111M?rclal, 
industrial, or Irriga­
tion, no «•ther watet· 
source av11l li1blt: 

C1·.-ater than 1 ,000 

Greater than 1,000 

Hultlpllcr 

,. 

lO 

) 

6 

10 

6 

9 

6 

6 



0 
I 

-....J 

I I . \./ASTE CllARAC:TU: l ST I C!i ---
A- l !~urdm1a Waslc <l"!'~·~!.!J: 

s - s .... 1-1 c11rn111.t1y (')tons or 20 d111111s of ltqultl) 
H .. t-kuh~r11te 1111anl lty (S. to 20 tons or 11 to llS. thums of licauld) 
I. - L.1q;~ c111antlly ('.'0 tons or 85 drmu of liquid) 

A-2 Co11fJ1le11ce l.evc:l ol lnfoamnllon ·-------
C • Conflnnf:'d r.0111 l1l1!ncc level (•lnl11111n1 c:rlte1 tu l11:low) 

o Verlwl repor ca frc·••• Interviewer (at lenat 2) or 
wrllten l11fnrniat lt111 from the records 

o Knowl••dgc of typ1::i 1111d quantities of wnetea ge11cr atP.•I 
by i;l111pi; ni11I oth1·1 ur<'as on b11&f" 

A ) llaznrd fuitl11g 

S • Suspected confidence level 

o No verbal reports or conflicting verbal rP.port• and 
no wrlttqn 111fon1atlon fre>1a the records 

o Logic hnscd on a knowledge of the type• and quantltlea 
of hazardous wastc:i generated at the baae, and a 
history of past waste disposal practice• Indicate that 
these wast~s WP.re disposed of at a alle 

_RJtt tng_!·nctor11 ___ _ 
Rating Scale l.evela 0 ·- - -- -:- - 1 2 l 

~~~~~~~~~~ 

T11Klt.:ily !.ia x' s I.eve I 0 Sux'a l.cvel 1 Sax's l.evel 2 ... ,. Sax'1» Level l 

J)\Hllali(JJty Fin.sh point greuter Flash point at 140°F Flash point at 80°F Flash point leu than 
, 111111 :too•v t c• '.'00°l-' tO }40C•• 80°F 

l<.1.S 1 OltC: l Iv I t y Al or below lwckground 1 to J ti•!!• background J to 5 t Imes background Ovt"r 5 t 1111e·a b•ctground 
levels lt>V~l& leveh levels 

lluc the hlthcst lnt1lvl1h111l rating baaed on toxicity, lgnltahllity nnd radloactlvfty and detennlne the hnzo1·d rating. 

!.!!~~~rd Rating 

111 r,11 (ti) 
H•·1l I 11111 (II) 
l.ou (I.) 

Polntu 

l 
2 
1 



:=i 
I 

cu 

11. WA:;·n: CllAl<ACrEkl!i"1 ICS--Conllnuctl 

\.J.i11tc CJ111r1u:1crl111 lc.H tl.1lrh. 

,., .. Ill 11 .. ;;:.11 .1 .. 11:1 
~·~~~ ~/~:'.Ct: .~ti~~l 

C.011 fl tlcnce I.eve 1 
of J11foru1Jl 1011 

c -- . --------- --- ---- t. --·---· --y-
rlO M_ . ___ ·- ----g 

100 

10 -==-== -~; g 

lla:i:anr 
!ta ting 

II 
H 
It 
n 
11 
H 

Notes: 
For a alte wllh 111orc lhnn one hazardoua waate. the waate 
quantities 111ay be added ualng lhe following ruleaa 
Confidence Level 
o r.onflrmed confidence level• (C) can be added. 

bO M____ --S . ------·----- ·-y c ----- ·------H o Suspected confidence level• (S) ran be added. 
o Con{ 1n11ed confidence level11 cannot be added with 

')0 I. S 
ti c .. .. ------------ ---- i· 

i.o 

30 

iO 

·' 
ti 
11 
I. 
!:i 
ti .. 
·' .. 
·' 

11. Pc1:d!•~~!~~!!~~Jl'I !~! !M Point Ra~ 

tlulllpl\' l'olul ltatfng 
1·.·11Jl:.l.-11t:1: Criteria 

tlc1.1li., puly.-yt:llc co111poundR. 
;11111 ll.1101~•·11.it c1I ltydrocarhnou 

:>1111:>1I111t.-.I .111tl 01 her rt11g 
,. ou1puutu.I :t 

:;11.1lgli1 d1.1i11 hy•lroc.urbons 
L1:.l ly l>lu1l.·1·.111d.1lilc t.:o .. pouaul:i 

.:. !'~~!':~! :~__:·~ !111•1!rI~~ 

!~.'.'.!~~·-"·~ 

I. I tpd ti 
:;i wl~c 

So 11 ti 

s 
s 
c 
s 
c 
s 
s 
s 

I. 
II 
H ·-··-·---- -·- ---rr-.. 
I. 
I. 
L 
I. 
H 
1. 

euspectctl confidence levela. 
Waste llautd Rating 
o Wastes wftli the same liait:11rd rating cMn be add..,d • 
o \Jastet> wlth dlfforeot hazard i·atinga can only be aJJ-:J 

in a downgrade 110de, e.g •• HCH ~SCH• LCH H the total 
quantity i& greater than 20 tons. 

Exan1ple: Several wadte'* •MY lH1 present at a altc. each 
having an HCH designation ('O points). By •ddln1 the 
quantlttet1 of each waste. the deatgnatton •MY change to 
LCH (80 points). Ju this caae. tl1e correct point ratlna 
for the wat>le la 80 • 

1-"roa Part A by the 1-'ol lowlng 

J.0 

0.9 
0.8 
0.4 

tlultlply Point Total F.-0111 
l'arl8 A a11d U by the Following 

1.0 
0.75 
0.50 



I l I. l'A"Jll~AY!i CATI 1;01<Y 

A. fvlcl.:ncc of C:H11l.1111l11.:i1 t .. 11 

tllaecl ~vl1k1u.:c lt1 11h1.11tw•I ll•)IU lubo1·111ory a1111lysn1 .. 1 haz;anlous contaP1ilumt11 present above natural backi'round levels 111 aiurface water. 
1;1u1111J watc1·, 01· 11lr. LvlJc11cl! :ihould co11flr111 th41l tli1! tio111ce of co11la11ination la the site being evalualed. 

111<111.·ct evl1!.:11ct: 111l~hl ''" 1111111 vJaual ub:;crvalion (i.e., 1.,ach~te), vegetation Strei.it>, 11ludKc deposits, pre11enc-e of lu&te aud odora i11 
&1il11ldn~ w;1tcr, "' 1q111111•J .tl:;chargea ti.al cannot ut' tlli•:cl ly couflrnaed •• re1mltlng from the tiite. but the altc fli greatly aua&M:Cted 
.,/ l1clug Ai 1ou111cc 11f <:011t .11u111 •• t to11. 

II l l'oL~~!_l.!!l__f~~--~!."!:•~~ 14.alcr Contam!~111!._lon 

Rnt 1111.j ~:actor a () 

II I .; t u11c c Lo 11c .11 c i. 1 Cr cal c r than 1 111 l l c 
""'face wutcr ( lncl11J"u 
.1iultoit1;u tlltchc:; 1111tl 
t..lufm sewer!>) 

N<!l pi-cc I pl till 1011 

? :;.,,face cro1. loa1 
l.O 

:-i111 t I.ICC ('t' I 111c,1h 1111 y 

IL1l11lull ltoll!ll:.lly 
1,.1:;1~<1 uu 1-yc .. 1 

J 1, - 11011 f a· U I 11 I 11 l l 
(I lo11111leract•11111o) 

1.c::.:; Lhan -10 I 11chcs 

Ho11c 

(J'\ l 1l 15\. c lu\ 
(:>JO-i c11/aec 

<I. 0 I 11ch 

O-'.> 
0 

I'. ·1 !'olcnt !'..'! _ _!_~- ~·!~<:~~~·}j 

t lomlpl11l11 Bcy1111d 100-yeAtr 
f I ootlpl 11 t ll 

II I l'1•tc111 l.d I 11r G1.i1111tl ·\1,11 cr C.ontu111l11;1t Ion 

p, l'lh tu g1 .. 11111I w.iter Ca.·.11 er than '.>Oil fet!t 

lkl p11:clp11 .• 1l1111 I 1·:>» Lhan -10 l11c.hcs 

:, .. l I (•t' fate.old I I I y 1;1 '"' t~ r 1.han '.>II'\. cl <iy 
(>IO cPA/sec) 

. kattng Scale l.cvela 
1 2 - --- ----- --· 

'/. ,001 fct!t to l mt le 501 feet to 2.000 feel 

- l 0 r v i '> I nchea •5 to •20 inches 

!ili~lal Moderate 

I '>'\lo 30".i-1 clay 
(10 lo 10 • ca/aec) 

30\. ~o 50\ ciay 
(10- to 10- cm/sec) 

l.O lo 1.0 tuchea 2.1 to 3.0 lnchda 

& v. 36-49 
30 60 

In lOO-yc<1r floodplain Jn 10-year floodplain 

'>O to '.>OO feet 11 lo 50 feet 

-10 lo -15 lncht:u •5 to • 20 Inches 

Jt1'\ I, 1> '>II'\. £iny 
(lo Lo 10 ca/ticc) 

15\. ~o lo+ .. c~ ay 
(10- to JO- cm/a~c) 

l 

0 to 500 feet 

Greater than t20 tncht!» 

Severe 

GrdJtgr them 50\ clay 
(>IO c•/aec) 

>3.0 tnchea 

>50 
100 

FJooda annually 

0 lo 10 feet 

Greater than t20 lncht:M 

0\ t2 15\. clAy 
(<10 2 c•/Hc) 

Hultlpl ler 

8 

6 

8 

6 

a 

l 

u 

6 

8 



0 
I 

I-' 
0 

b-3 Potent tal for Ground-Water C.ontaainatlon--Cout tnued 

Ra~!ns 1''actora 0 

Subaurfuce flowa Botto• of site greater 
than S feet above hlgh 
ground-water level 

l>ix·cct acce•a to ground No evidence of risk 
water (through faulta, 
tu1cturea. faulty well 
caatnga, aub•idence, 
t 11umres, etc.) 

IV. \.JAS1 I! MANAGEMENT PRACTICl::S CATEGORY 

Rating Scale Levels .1 ,----·--~---·- ·-- 3 

Bottom of ·alte 
occasionally aub•erged 

Low ritik 

Bottoa of alte 
frequently submerged 

Moderate risk 

BottOll of alte 
located below mean 
ground-w•ter level 

High rlak 

tkiltiplter 

8 

8 

A. lbf a category adjuata the total rlak •• detenained froia the receptor•. pathvaya, and waate characterlatlca cateaoriea for vaate 
.. nage.ent practice• and engineering controls designed to reduce thla risk. The total risk ia detel'llined by firat averaaln& 
the receptor•, pachwaya, and waate characteristics subacorea. 

li. Waate Management Practices Factor 

The following 11Ultipliera are then applied lo the total rlak pofnta (fr<>11 A): 

Guidellnu for fully contained: 

L•ndtl lla i 

o Clay cap or other l•per.eable cover 
o Leachate collection eyatem 
o Ltncra. in good condition 
o Adt!q11ale .onltoring wells 

Spill_!: 

o Quick sptl 1 cleanup action taken 
o Cont u1111 nated aotl removed 
o Soil und/or water aa•plea confirm 

total cleanur of the apill 

Uaate Management Practice 

No containment 
Llalted contalnaent 
Fully contained and fn 

full coapliance 

Surface l•poundmenta1 

o Llnera in good condition 

tkilttplfer 

1.0 
0.95 

0.10 

o Sound dikea and adequate freeboard 
o Adequ•te 110nitoring wellu 

Fire Protection Training Areas: 

o Concrete aurface and berms 
o Oil/water aeparator for pretreat11ent of runoff 
o Effluent froa oil/water separator to treatment plant 

1:.,neul Note: lf data aro not available or known Lo be coaaplet:e the factor ratings under ite•a I-A through 1
9 
III-1~1 9 or III-6-l, 

then l~ave bhnk for calculation of factor score and aaxiau11 poaalblc: .. core. 
<;NRA:ll 



Appendix E 
Site Hazardous Assessment 

Rating Forms 



147th Fighter Interceptor Group 
Texas Air National Guard 

Ellington Field Air National Guard Base 
Houston, Texas 

USAF Hazard Assessment Rating Methodology 
Factor Rating Criteria 

1. RECEPTORS 

Population within 1,000 ~eet of site: 

Site No. 2 
Site No. 3 

Distance to nearest well: 

Site No. 2 
Site No. 3 

Land use/zoning with 1 mile radius: 

Distance to installation. boundary: 

Site No. 2 
Site No. 3 

Critical environments within 1 mile: 

One to 25 
Greater than 100 

Less than 3,000 feet 

Commercial or Industrial 

Zero to 1,000 feet 
Zero to 1 ,000 feet 

Not a critical environment. 

Water quality of nearest surface water body: Agricultural or industrial 
use 

Population served by surface water supply 
within 3 miles downstream of site: Zero 

2. WASTE CHARACTERISTICS 

Quantity: 

Site No. 2 
Site No. 3 

Confidence Level: 

Site No. 2 
Site No. 3 

Hazard Rating: 

Site No. 2 
Site No. 3 

E-1 

Greater than 20 tons 
Five to 20 tons 

Confirmed confidence level 
Confirmed confidence level 

Medium 
Medium 



147th Fighter Interceptor Group 
Texas Air National Guard 

Ellington Field Air National Guard Base 
Houston, Texas 

USAF Hazard Assessment Rating Methodology 
Factor Rating Criteria (Continued) 

2. WASTE CHARACTERISTICS (Continued) 

Persistence: . 

Site No. 2 

Site No. 3 

Physical State 

Site No. 2 
Site No. 3 

3. PATHWAYS 

Surface Water Migration 

Distance to nearest surface water: 
Net precipitation: 
Surface erosion: 
Surface permeability: 
Rainfall intensity: 

Flooding: 

Groundwater Migration 

Depth to groundwater: 
Net precipitation: 
Soil permeability: 
Subsurface flow: 
Direct access to groundwater: 

E-2 

Metals, polycyclic, and hal­
ogenated compounds 

Metals, polycyclic, and hal­
ogenated compounds 

Liquid 
Liquid 

Zero to 500 feet 
Less than 10 inches per year 
None 
l0-4 to l0-6 cm/sec 
Greater than 5.0 inches 

Beyond 100-year floodplain 

Zero to 10 feet 
Less than 10 inches per year 
Greater than lo-6 cm/sec 
Occasionally submerged 
Low risk 



HAZARDOUS ASSESSMENT RATING FORM 
P1qe l ot 2 

NAME OI' s1Tt __ s_i t_e_N_o.;... _;2;;_-...;..P..;;.O.;;;.L_;S;..;T~O...;.;Ro...;A.;;;;.GE::.-:.A.;.:..R=E~A-----------------------

LOCATION TEXAS AIR NATIONAi GUARD, El I INGTDN FIFI D AIR NATIONAL GUARD BASE. HOl!STON, TEXAS 

CATE Of' OPERATION OR OCCUIUtDfa. ___ __;l::..;9;,,;7_;3;,.;,~1:.:9;.:;8;.;:5;.._ ________________________ _ 

~OPEMT01tl47th Fighter Interceptor Grnqp, Texas Air National G11ard 

C01HENTS/DESOUPTIOH Site isolated from main base - soil borjnQS strong chemical odors 

sITE RATED ar Hazardous Materials Technical Center 

1. RECEPTORS 

Ratina Factor 

A. Ponulation within l.000 fHt ot site 

8. Distance to n~est well 

c. 1..1.nd use/zonina within l ail• radius 

o. Oist.ance to installation boundart 

£. critical environ.ents within l mile radius of site 

f'. Water mialitv ot nearest surface water body 

G. Ground water use of UfpermQSt •s:!!ifu 

H. Population served oy surface water supply within 
J la.ilea dovnatre.a of site 

I. Population- served by qround-vater supply 
..,ithin 3 miles of site 

P'1ctor 
R.at.inq 
(0 3) -
1 

~ 

3 

3 

0 

0 

3 

0 

3 

Mu l tip ier 

4 

lO 

3 

6 

10 

6 

9 

6 

6 

Subtotals 

Factor 
s core 

4 

1n 

9 

18 

0 

a 
?7 

0 

18 
106 

Receptors su.bscore (100 X !actor score su.btotal/maxiln\llll score subtotal) 

11. WASTE CHARACTERISTICS 

core 

12 

30 

9 

18 

30 

18 

27 

18 

18 

180 

-21__ 

A. Select t.he factor score C.Sed on th• ••tiluted quantity, t.he deqree of l'lazard, and the cont idence level of 
tM inforaation. 

l. waate quantity !S • sa.ll, M • mediua. L • larqe> L 

2. Conlidence level <C - confi..nled, S - suspe-c:ted) c 
3. tt&zard ratinq !H - h.iqh, 14 - lll«iiua, t. - low) M 

ractor Su.bec:ore A. (from 20 to 100 baaed on factor score aatrixl 80 

8. Apply ~rsistenc::e factor 
P'actor Su.bsc:ore A. X Persinenc:e ractor • Sub.core I 

30 

C. Apply pnysicaJ. sute imu.Ltiplier 

Subscore 8 X Physical State Mu.Ltiplier • Waste Ch.aracteristics Su.bscore 

pn ___ _,_., ___ x . ('\ - . u 30 

E-3 



HAZARDOUS ASSESSMENT RATING FORM 
P&q• 2 of 2 

fil, PAT~YS 

Multiplier 
Factor 
Score 

rux~ 

Pou ill le 
Score 

A. It there la ev1dence of miqration of hazardous cont.uninanta, aaaiqn ll&Xi..mua factor 1u.bac:ore of 100 point• for 
direct evidence or ao points tor indirect evidence. It direct evidence exists then proce.d to c. If no 
evidence or indirect evidence exists, proceed to a. 

Subscore 0 

a. RAt• the niqration potential tor 3 potential ~thways: surfac1 vater •iqration, floodi.nq, and qround-vater 
miqration. Select th• hiqhest ratinq, and proceed to c. 

l. Surface water migration 

Oiatanc• to nearest surface water 3 8 24 

Net orecioitation 1 6 6 

Surface erosion 0 8 0 

Surface oennea.bilitY 2 6 12 

.Rainfall intensitv 3 8 24 

Subtotals 56 

Subscore (100 X !actor score IUbtotal/maxilnllll score subtotal) 

2. Flooding 0 l 0 

Sub~core (100 X factor score/Jl 

J. Ground water 111.iqration 

O.i:>th to ciround water 3 8 24 

!Mt precipitation 1 6 6 

SOil oermea.bi li tV 1 8 8 

Subsurface flows I 1 8 8 
I l 8 Di.re<:t access to qround water 8 I 

Subtotals 54 

Su.bscore ( 100 X factor score su.btotal/max.1.111Ua score su.btotaJ. l 

c. Hiqheat ~thvay su.bscore. 

Enter th• nighest su.bacore value from A, 8-l. 8-2 or B-3 above. 

Pathvaya Su.bscore 

lV. WASTE MANAGEMEJiT PRACTICES 

A. Average the three su.bscorea tor receptors, waste eh&racteriatica, and ~tlN&ys. 

Receptor a 
Wa.ete Ch&ractuistics 
Pathways 

Total 191 divided by ) • 

24 
18 

24 

18 

24 

108 

52 

3 

0 

24 
18 

24 
24 
') Ll. '-. 

114 

_ . .1.Z_ 

52 

59 
1~0 
'.JI'.'. 

64 

. 

-

. 

Gross Toe al Score 

E-4 



HAZARDOUS ASSESSMENT RATING FORM 
Paqe l ot 2 

MAHE ~ s1n: Site No. 3 - FUEL SYSTEM REPAIR SHOP 

t.OC:ATION TEXAS AIR NATIONAL GUARD. El I INGTON FIE! D AIR NATION1jL GUARD BASE. HOUSTON, TEXAS 
OATZ Of' OPEAATICtf OR OCCtJJUU:HCZ __ N_o_v_e_m_b_e_r_1_9_8_5 __________________________ _ 

~oPEAATOR 147tb Fighter Interceptor Group. Texas Air Nati on al Guard 
CCMKENTS/OCSClUPTtON ________________________________________ _ 

SITE AATEZ> ar __ .....:H.:.;;a:.:;z:.::a:.:.r.;;:d:.:::o..:::u.=.s_:_:.Ma:::.t.::.;e::..:r:...1.:.:· a::.;l;.;:s;......;T..;;e..;;c.:..;h.;..;.n..;..i .;;.ca:::.1.:....-C::..:e;.;n.;.;t:.;;e:.;.r ___________________ _ 

1. RECEPTORS 

R4tinq ractor 

A.. Ponulation wit.hill l.000 !Ht ot site 

a. Di.stance to nea..rest -11 

c. I.And use/zonino within 1 ail• radius 

o. Distance to installation boundai:y 

£, Critical enviroN1ents with.in l •ile radius of sit• 

r. Water auuitv of nearest surface water bodv 

G. Ground water use ot uEpen90st •~ifer 

H. Population served oy surhce water supply within 
3 !Ules dovnatre- of site 

I. Population s.erved 'oy qround-at.u supply 
..,ithi.n 3 •iles of sit• 

P'actor 
Ratinq 
(0 3) -

1 

2 

2 

1 

0 
0 

3 

0 

3 

u t1p ler 

4 

lO 

3 

6 

lO 

6 

' 
6 

6 

Subtotals 

Factor 
s core 

1? 

?n 

h 

rn 

0 

0 

27 

0 

18 

101 

~eptor1 subscore (lOO X factor score subtotal/maxilnllll score su.btotall 

11. WASTE CHARACTERISTICS 

!UJc lJllUlll 

Poaaible 
s core 

12 

30 

9 

18 

30 

18 

27 

18 

18 

180 

A.. Select t.he !actor score ~eel on the utiaated quant.ity, t.h• deqrH ot hazard, and the confidence level of 
the intooi.ation. 

l. Waste quantity (S • saall. M • aedi1111, L • lar9e) s 
2. Confidence level <C - C'Onfirllled, S - suspected) c 
3. H.azard ratinq <H - l'liqh, M - •edi1111, L - low> M 

rac:tor Subecore A. <traa 20 to lOO O.aed on !actor score a.atriJIJ 50 

a. Apply persistence hctor 
Fac:1:.or Su.bec:Ore A x Persirtence ractor • Subscore I 

_ __;;.s __ o ___ x ___ 1 ......... 0 ____ • ___ s_c __ _ 

C. App.Ly physical stat·• 11Ultiplier 

Subscore B X Physical State Multiplier • Waate Characteristics Su.bacore 

- ,, 
_ __;;.J..;., ___ x 

E-5 



fil, PATHWAYS 

R.atl.nq r actor 

HAZARDOUS ASSESSMENT RATING FORM 
Factor 
l'atinq 
(0-3) Multiplier 

Peqe 2 ot 2 

Factor 
Score 

A. I! there ia evidence ot miqration ot hazardous contui1n&nta, aaaiqn ll&XiJnwa !actor 1\lbseore of ioo point.a for 
direct evidence or ao po1nt1 for indirect evidence. I! direct evidence exiats then proceed to c. If DO 
evidence or indirect evidence exiata, proceed to a. 

SW>score __ o.._ __ 

a. Rate the miqration potential for 3 potential pathvays: surface vater miqration, flood.U,q, and qround-vater 
miqration. Select th• hiqtie.t rat,U,q, and proceed to c. 

l. Surface vat.er miqration 

Distance to nearest surface vat.er 3 9 24 

Net precipitation 1 6 6 

Surf ace erosion 0 8 0 

Surface o..rme&bilitv 2 6 12 

R.ainf all intensitv 3 8 24 

Su.btotal1 56 

Su.baeora (100 X factor score 1Ubtotal/maxi.Jn1.1111 score subtotal) 

2. Flooding 0 l 0 

SW>~core (100 X factor seore/3) 

3. Ground vat.er 111..iqration 

Oet>th to crround water 3 9 24 

Het orecioitation 1 6 6 
I 1 8 SOil oeI11Mtllbi li tY I 9 

Subsurface f lovs l 1 .a 8 
I 1 8 Direct .iccess to crround ..,at er I 8 

Subtotals 54 

Subscore (100 X factor score sut.total/maxJ.m.m score subtotal) 

c. Kiqhest p.athvay subaeore. 

Enter the highest subaeore value from A, a-1, a-2 or a-3 above. 

Pathv.ay.1 Su.bscore 

lV. WASTE MANAGEMENT PRACTICES 

A. Averaqe the thr .. subaeoraa for receptor1, 'tl.aate characteriatica, and p.ath1olays. 

Receptor• 
W&.1te Ch.lractar1atica 
Pathvay1 

Tota.l __ l;;..5.;..8...._ __ divided by 3 • 

24 

18 

24 

18 

24 

108 

52 

3 

0 

24 

18 

24 
24 

24 

114 

_.47 

52 

56 
50 
52 
53 

. 

Gross Total Score 

a. Apply !actor for ..,aste eontainlllcnt fro. ..,•ate 11\&.naq .. ent practice• 

53 x ----"'-----
. ' .:.. . . _) 

E-6 



Appendix F 
Logs of Soil Test Borings; 

Former Base Landfill 
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UNIFIED SOIL CLASSIFICATION SYSTEM 

MAJOR DIVISIONS 

GRAVELS 

MORE THAN HALF 

COARSE FRACTION 
IS LARGER THAN 

NO. 4 SIEVE SIZE 

SANDS 

MOR~ THAN HALF 

COA.1SC: FRACTION 
IS SMALLER THAN 
NO.~ SlEVE SIZE 

CLEAN GRAVELS 

WITH LITTLE OR 

NO FINES 

GRAVELS WITH 
OVER 12 % FINES 

CLEAN SANDS 
WITH LITTLE OR 

NO FINES 

SANDS WITH 
OVER 12% FINES 

SIL TS AND CLAYS 
LIQUID LIMIT LESS THAN ~O 

SIL TS AND CLAYS · 
LIQUID LIMIT GREATER THAN 50 

HIGHLY ORGANIC SOILS 

SYMBOL 

GW 

GP 

GM 
• 

GC 

SW 

• • 4 • • SP ~ • • 

SM 

SC 

ML 

MH 

CH 

OH 

• • •• I 

TYPICAL NAMES 

-
WEl.l. GRAOEO GRAVELS, GRAvtl. • SAHO .. XTURES 

POORLY GRAOE:O GRAVELS, GRAVEL· SANO 

MIXTURES 

Sil. TY GRAVELS, POORLY GRAOEO GRAVEL.· SANO· 

SILT MIXTURES 

ClAYEY GRAVELS, POORLY GRADED GRAVEL-SANO· 

CLAY MIXTURES 

WELL GRADED SANOS, GRAVELLY SANOS 

POOR\..Y GRADED SANOS, GRAVELLY SANDS 

SIL TY S.t."°S, POORLY GRADED SANO· SILT 

MIXTURES 

Q.A'f!EY SANOS, POOR\.. Y GR A OED SANO· ClAY 

MIXTURES 

INOR~IC Sl..TS ANO Vt:RY F1P£ SANOS, ROCK 
FLOl.Jt, SIL.TY OR CLAYEY FINE SANOS, °" 
Q..AY(Y SI.TS WITH SUGHT P\..ASTICITY 

~ CLtYS ry: LOW TO MEDIUM P\...lSTICtTY, 
GRAVELLY 0..AYS, SAH;iY Q.AYS, SILTY Ct.AYS, 
L£M Ct..lYS 

OflGAN.IC C..A'T'S MO ORGA .. C Sit .. TY c....AYS Of 

LOW P\...lSTIOTY 

f'tOR~lC SILTS, WICACEOUS OR 01.ATOMAC>OUS 

FlNE s.ll<lY 0" SLTY SOILS, ELASTIC SlLTS 

INORG..t.NC Q...AYS OF HIGH P\..ASilCtT'Y, 

FAT Cl..AYS 

ORGANC CLAYS OF MEOUl1 TO HIGH P't. A STICITl, 

OAG..lHJC SIL TS 

Pt ,.__.._. • .._.. P( AT A.J<J 0 ~ HIGHLY ORG.UOC SO<L S 

F-1 



KEY TO TEST DATA 

r--- Shear StrtnQth, psf 

t t ConfininQ Prusurt., psf 

i 
i 
I 

11 
I 

Consol - Consolidation Ti 320 (2600 t..nconsolidoted Undrained Trio1ial 

1 I LL 

PL 

Pl 

G, 

SA -t8J 

OJ 

#-200 

- Liquid Limit (in %) T1CU 
I 

320 (2600) Consolidot ed Undrained Trloliol 
1 

- Plastic Limit (in%) OS 

- Ploaticlty lndu (in •1.) FVS 

2750 (2000) Consolidated Oro1ntd Direct Shear .. 
470 Field Vant Shear 

l 

11 
- Specific Gravity UC 

- Sieve Analy1i1 LVS 

2000 Unconfined Compression 

700 Loborotory Vane Shear · 
I i 

-
11
Undisturbed

11 
Sample 

- Bui k Sample 

- Somplt attempted with 
no recovtry 

All 1tren9th tuh on 2.8" or 2.4
11 

diamttw aamplu unltu 

otherwise Indicated I 1 

-
01. Fines pasa1n9#200 

*indicates I. 4
11 

diameter sample. 

sftvt 

NOTES 

Thtst Notes Art Appllcoblt To All 
Borin9 and/or Teat Pit LOQ Plotts in 

Thia Report. 

1. Elevation 100' =Project Datl.T.i =El 36.24' USC & GS Datum 
Boring and test pit eleva~1ons deterr.inec fro;. preliminary 
t op 01J r a p n 1 c s u rv e y b€ J . 8 . H o st e t 1 e r E n g 1 nee r in g C o . , I n c . , u n ca t e d . 

2. Blows/foot z Standard Penetration Test (N) value. 

3. Torvane values are appro.ximations of soil undrained shear strength. 

& KEY T 0 T E sr o~ A 

A1 
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·- .. , .. 

JZ-lZ-8] I Equipment RQt~ r:r: i..'~sn 

Elevation 101 feet Date 

DARK GRAY SILTY CLAY (CL) 
medium stiff to stiff, moist, 
with roots in upper s· 

GRAY-BROWN CLAY (CL) 
stiff, wet 

UGHT eP.O~~ CLAYEY SMlOY SILT 
(ML) 

saturated, medium stiff to 
stiff 
brown at 13' 

BROWN SILTY SANO (SM) 
medium dense, saturated 

Groundwater level not 
deterr.:i ned 

LOG OF so;;! r.~ 6-1 
RCJU,EI F ;..: I LI TY 
ELLINGTON AFB ,TEXAS 

, ,,...."" 
I.-• 

I J .,,,..._ 

A2 



Laboratory Tests 

LL=38 ] PL=18 
PI=20 
-200•57S 

! 
0 
> ... 
~ 

) 2 .0 

1. 2 

1. 3 

> 2 .0 

~ Law- Aa-.oc;iatea 

E "9',.._'"' ~:s~ 
&~::s 

~ 
~-
:s c 
-c .!!'c 
~8 
16.5 

21.4 

19.3 

108 

101 

110 

21.8 105 

30 

35 

40 

~.. ~~ .... 'i". - 1 " .. -:;:.i.;; 
-;- L D ________ c_ ... _1 '_·_)_O_. _· _L ____ __.__?';-JJ 

F-4 

Equipment Rotary Wash 

Elevation 101 feet Date 12/18/81 

DARK GRAY SILTY CLAY (Cl) 
stiff, moist, with 
organic matter within upper 
12" 

LIGHT BP.OWN S~NOY CLAY (Cl) 
stiff. saturated, with 
calcareous nodules 

BROWfl SILTY SANO (SM) 
medium dense, saturated 

BROWN CLAYEY SILT (ML) 
medium stiff, saturated 

RED CLAY (CH) 
very stiff, saturated 

Groundwater leve1 not 
detem.ined 

L~G OF BO~l~G 6-Z 
R({;.__[i F;..::~!T'!' 

ELLINGTON AFS, TEXAS A3 



Laboratory Tests 

LLs37 1 PL=20 
Pl•17 
-200=73i 

"' ~ 

"' c: 
c 
> ... 
0 .... 

1.4 

') 2. 0 

K.ttrdi"9 Law- Aaaoclat..ea 

E "Q•r>eoe'S GE'O'O'j,S!!. 
A ~..-;x:~::. 

. )..·- .. v ·:. -

-;'. ~ 
..? .,-

:; c ?: 0 - 4> "' i II>-

~~ ·- c 
~8 ffi 00 

3S 

__. C) 

J::. a. a. E 
4> II) 

0 U) 

15 

20 

25 

30 

35 

40 

F-5 

Equipment __ R_o_t_a r_y_W_a_s_h ____ _ 

Elevation lOO feet Date 12-17-81 

DARK GRAY SILTY CLAY (CL) 
stiff, moist, with roots 
within upper 12• 

GRAY-BROWN CLAY (CL) 
medil.ITI stiff to stiff, wet 
with calcareous nodules at 
3.5 1 

GRAY-BROWN CLAYEY SILT (ML) 
mediUTr. stiff, saturated 

sandy at 9' 

silty sand lenses 

BRO~l SILTY SAND (SM) 
dense, saturated 

Grcunc~~~er level not 
ceter.-.i nee 

p oc n T F AC r LI i y 
ELLINGTON AFB, TEXAS 

:_ ...... 

A4 
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Laboratory Tests ... 
>2.0 

,z .0 

Txl900(500) 1. 9' 

Txl500(600) 

Harlfl"'9 u .. ~ Aa.ocl•t•• 

E "><;l·"el!'rs C.ec109•srs 
& Geoo,,~rs:s 

.~ - ....... - ~-. -

8 
~ 
i 
iii 

I- s e- -- e 
~c: i!::' s::. o. 

'Q E -e .,, ,,,,_ 
~~ 

e ., 

~s o en 
00 

16.7 111 

21.9 103 

15.5 114 

19.8 107 

10 

30 

35 

Equipment Rotary Wash 

Elevation 100 feet Date 12-18-81 

DARK GRAY SILTY CLAY (CL) 
stiff, moist, with roots within 
upper 12• 

BRO\ir.l ANO GRAY SANDY CLAY (CL) 
very stiff, wet with calcareous 
nodules 

BRO~~ S~DY SILT (Hl) 
stiff, saturated 

BP.O~~ SILTY SANO (SM) 
medium dense, saturated with 
clay layers 

RED CLAY (CH} 
very stiff, saturated 

Grou0Cw-:ter level 
ceter.-ir.ed 

R80JT FAC:LJTY 

. A.• ;, ... 

n !'. v. 

AS 
- . 

' --~-;.--.r._ _________________ _ 
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LL•34 J--PL• 18 
,'J•16 -
-200•76X 

-··-···--------

LOG OF Test P\t TP-1 

Equipment Backhoe 

Elevation 102 feet Date 12/18/81 

GRAY SILTY CLAY (Cl) 
stiff, moist, with roots in upper 9• 

S GRAY BROWN CLAY (Cl) 
~...__ stiff, moist 

10 

s 

10 

5 

10 

No free water encountered 

LOG 0 F Test Pit TP~Z 

Equipment Backhoe 

Elevation 100 feet 

GRAY CLAY ( Cl ) 

Date 12/18/81 

stiff, moist, with roots in upper 6• 

BROWN CLAY (Cl) 
stiff, 'ltet 

No free water encountered 

LOG OF Test Pit TP-3 

Equiptnent Backhoe 
E levotion 99 feet 

GRAY SILTY CLAY (Cl) 

Date 12/18/81 

medium stiff to stiff, ll'lOist, with 
roots in upper 12• 

LIGHT GRAY Q.AY (Cl) 
stiff, moist 

No free water encountered 

LOG OF TEST PIT TP-1,2,3 
ROCKET FACILITY 
ELLINGTON AFB. TEXAS A6 

. ~. ~ 
1 ¥/ ~ "") 
I I.....,.._ 

F-7 



loborotory Tests 

---------------------------------, --u 
~ -::-
l:- :::;, • 
- -£ Q. ,.._ c a. E 

6~ -~J 

-LOG OF Test PH TP~.C 

Equipment Backhoe 

Eievation 99 feet Data 12 -1 8-81 
O~--~~~---:---:-~~~~~~~---

GRAY CLAY (CL) 
r-ho-..c 11edit.M11 stiff, wet with roots 

10 

0 

s 

10 

s 

10 

...rP<C: ·~ = 
~ 

F-8 

DARK GRAY SILTY CLAY (Cl) 
stiff. inoist, · · 

No free water encountered 

LOG OF Test PH TP-5-

Equipment Backhoe 

Elevation 98 feet Octa 12-18•81 

GRAY SILTY CLAY (Cll 
stiff to medhn s iff. wet, with 
roots 

GRAY ANO BROWN CLAY (Cl) 
stiff. inoist 

No free water encountered 

LOG OF Test Pit TP·6 

Equipment Backhoe 
Elevation 98 feet Oat. 12-18-81 

DARK GRAY SILTY CLAY· (Cl) 
soft, wet, with roots 

GRAY CLAY (CL) 
stiff inoist 

BRO~ CLAY (CL) 
stiff, moist 

No free water encountered 

I IC 

LOG F TEST PTT TP-4,S,6 
ROCKET FACILITY 
ELLINGTO~ AFB, TEXAS 

'°I.AT{ 

A7 
__________ ....... ,_ ,,,.;ua;:sc:;;m;ca1 _ ;;:;;u;;~~ 

j 
I 

l 
l 
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Lobcwa tory Tei ts 

- ~ 8 • -
)
.... .2 c: 

.. J!. 

~ ~ ~ 

......... ~~ 
E r"IQ'W ....-i.. G«iioQISU 
&G~ 

], -= 
~ .:::;.. . 
- -£ 0. ,..c 0.E 

6~ ~~ 

LOG OF T'st Pit TP-7 

· Equip.-Mnt B1ekhoe 
--~~--~--~~~ 

Elevation 102 feet Date 12-18-81 
O,...._,_...~~~~~~-:---:-~~~~--~ 

GRAY SILTY CLAY (CL) 

s 

10 

s 

10 

0 

5 

10 

medium stiff to stiff. 1101st, with 
roots in upper 6• 

BROWN CLAY (CL) 
stiff, ·mo1st 

No free water encountered 

LOG OF Test Pit TP@8 

EqvipnMtlt Backhoe 

Elevotion 100 feet Dote 12-18-81 

DARK GRAY SILTY CLAY (Cl) 
. inedil.fn st1ff, 110ist, with roots in 

upper 6• 
GRAY-BROWN SILTY CLAY (CL) 

st Hf, eo1s t 
No free water encountered 

LOG OF Test Pit TP-9 

Equipment Backhoe 
E levatiOC'\ 99 feet 0aN 

DARK GRAY S L Y C y 
11ed hn st 1 ff, l'IO is~ with 
upper 12• 

GAAY Sf.NOY CLAY (0.) 
stiff, ino1st 

~o free water encountered 

LOG Of TEST PJT TP-7,8,9 
ROCKET FACILITY 
ELLINGTON AFB, TEAAS 

12-18-81 

roots in 

A8 
.__f_~~--------------6-xz_:f_l_:~_~o-~1_._12 ____ ~--..--.-~~;/ F-g ------~-)-~-?~---~-·--x.:_--______ ~_·' ...... _... __ __. 



~~T;.;--;.;..· ---------i--.-t:-_-':::l:--
2
------L-O_G_O_F_r e_s_t -P-1 t-TP---,o---,l 

~ lj ~;.! I 

PL•16 LL•43 J 

I 
Pl•27 
-200•831 

i • 
j: 
l , 

~· 

I 
f 
• 

I 
~ 

. 
t 

; 

r . . 
! . 
t 
' , 

··~ 

~ ~ ~ ~ j t J Equipment eackhoe ! 
U 6 c c -· Elevation 98 feet Dote 12-18-81 i 

0------~~~~~~~~~----~---
DARK GRAT SILTY CLAY (Cl) 

5 

10 

10 

0 

s 

10 

11edi1.111 stiff, 110ht,w1 th roots 
in the upper •• 

GRAY-BROWN SANDY CLAY (O.) 
stiff t lnOiSt 

Ho free w1ter encountered 

LOG 0 F Test Pit TP· 11 

Equipment Backhoe 

· Elevation 97 feet 

F-10 

DARK GRAY SILTY CLAY (CL) 
sned1 um stiff, inois t. with roots 
in the upper 4• 

GRAY SANDY CLAY (CL) 
stiff. inoht 

No free w1ter encountered 

LOG OF Test Pit TP-12 

Equipment Ba~khoe 
Elevation 100 f ~et Dote 

DARK GRAY SILTY y L 
stiff, MC>ist, with roots 

RED ANO B~ CLAY (Cl) 
very stiff, 110ist 

Ho free water encountere<J 

LOG Of TtST PIT TP-10, 11, 12 
ROCKET FACILITY 
EllI~GTOH .l.FS, TEXAS 

l ~- 18~81 

1 n upper 6• 

AS 



:- ... .,.,. ... 
~l c 

Kat-dl"t L.tw.ott Aa.ocl•t•• 
E t'IQ, ,.,_rs Geo 10Q tS tS 

'G~ys.cisis 

u 
..$ -=­
~::::;... 
- -£ -,..c a.~ 

o~ ~J 

l 0 G 0 F T ~st Pit TP- l 3 

Equipment 81ckhoe 
~~---~-~~~~~~ 

E levotion 99 feet ~...;.__ ___ _ Oat. 12-18-81 
o~--.r---------~~---:~:--------~~~ 

GRAY SILTY CLAY (Cl) 

s 

10 

s 

10 

stiff. moist. with roots in upper 6• 

GRAY ANO BROWN CLAY (Cl) 
stiff, roist 
No free water encountered 

LOG OF Test Pit TP-14 

Equipment Backhoe 

Elevation 99 feet Dot. 12-18-81 

DEBRIS FILL (concrete block, plastic 
rubber & other comnercial waste) 
with bad odor 

seepa9e at 4' 
FI l 

LOG OF Test Pit TP-15 

Equi~t B~ckhce 
~-=-.::--=...:..:..:..:..:::=--~------~ 

Elevation 101 feet Do,.. 12-18-81 ------
O""'T'"'-.----------~~:-------:--~~-:----. 

~;:.::; DEBRIS FILL (large concrete blocks 

s 

10 

\.::. and other wastes) FILL j 

GRAY CLAY (CL) 
very stiff, moist 

No free water encountered 

LOG OF TEST PIT TP-13,14,15 
ROCKET FACILITY 
ELLINGTON AF8, TEXAS A10 
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loboro tory Tes t1 cc 

--I 

Hardln9 L..waon Aa.oc::l•t•• 

E~·...._'1 Ge<::>K><;~lS 
&C.eco~s~ 

i., v 
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$ - :c c - J! .. ... 
- c >- c 
~J Ci~ 
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0.. ~ 
~~ 
.0 

5 

10 

LOG OF Test Pit TP-16 

Equipment Backhoe 

Elevation 103 fe~t Dot. 12-18-81 

Top soil with concrete blocks 

DEBRIS Fltl 
(comnercial w&Stes,boards,plastic) I 
with odor Fl LL 
seepage at 4 1 

LOG OF Test Pit TP~1°7 

Backhoe 

Elevation 100 feet Date 12-18-81 
O.,.....,.,._.,.~GR~AY __ S_IL_T_Y_C-LA-Y-.-(C~L~)--------~~­

s 

10 

stiff. moist.with roots in upper 12 

BROWN CLAY (CH) 
stiff, moht 

No free water encountered 

LOG OF Test Pit TP-18 

Equipme1"1t Ba; r.rioe 
Elevotioo 100 fee~ Dote 12-18-81 

Q-,-,,--...-L-IG-H~T-G~RA-:-Y~S~l-LT~Y-::-CL~A~Y-:-:(C~L7)----~~ 

5 

10 

";>..;cw • ~ 

~~~) 

stiff, moist, with roots in upper 1~· 

No free water encountered 

LOG OF TEST PIT TP-16, 17, 18 
ROCKET FACILiiY 
ELLINGTON AFB, TEXAS 
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Lowotory Teits 
0 

Cl) 

~:= I :Z . .. 
: -.............. 

"---'"•Law._. Aa-Utea 
E~~ 
&~!StS 

·'---""=''·.,,·~~ 

-l, . -... c: 
~ ~ 
·- c: id 

6 2 77 . C,(l l . 1 ? 
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..9' -::-
]':' ~ . 
·: -£ 0. 

>-. c o. E 

LOG OF Test Pit TP-19 

~-" o• .~ 
00 .... Date 12-18-81 

Equipment Backhoe 

Elevation 101 feet 

OT""'P'....-r-"'.S~H~E~LL-=P7.AV~E~M~EN~T:---~~~~~~~F~IL~L-

s 

10 

BROWN CLAY (CL) 
stiff, moist 

No free water encountered 

LOG OF Test Pit TP-20 

Equi~t Backhoe 

Elevation 103 feet 

O ..------=s:"'.'"'."HEU ffifME NT 
Dote 12-18-81 

s 

JO 

DEBRIS FILL 
GRA f -BROWN CLAY (CL} 

stiff, rnoi st 

No free water encountered 

LOG OF Test Pit TP-21 

Equipment Backhoe 

Fl.LL 

Elevation 101 feet Dot-o 12-18-81 
0-y--,----~~~~~-:-~~-:--~~~~~~ 

DEBRIS FILL (soil, glass. concrete 
block) FILL 
BRO~ CLAY (Cl) 

very stiff. moist 

5 
No free water encountered 

10 

LOG OF TEST PIT TP-19 1 20,21 ""-...r~ 

ROCKET FACILiiY A12 
Ell p,GTC:~ .:.F:, TEX.AS 

=- : 
F- .... 13.,..... ___ .. ______ .~~·---~----~--· 
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Labore tory Tes ti co 

Hardln9 uwao. Aaa.ocUi\ee 

E~·~~ 
&~!Sn 

r:...: i'""' ~ -:. 1 , ? 
........... I I, ..... _.. i. ! '-

c . -... c 
~ ~ 
·- c 
~d 

'-
u 
.s ·:.: 
1:- :::::. 0 

·;:; -£ 0. 
>. c ~ E 
... 0 0 0 
00 0 V\ 

s 

10 

L 0 G 0 F Test Pit TP-2 2 

Equi~t Backhoe 

Elevation 101 feet Dote 12-18-81 

DEBRIS FILL (wastes, o11y water, 
concrete block, glass. wood) 

seepage below 3.5' 
BROWN CLAY (CL) 

stiff, wet 

L-0 G 0 F Test P it T P -2 3 

Equipment Back.hoe 

Elevation 102 feet Dote 12-18-81 
o~..._..-------------------------------~. 

s 

10 

DEBRIS FILL (plastic bags, woods, 
co~crete) 

seepage at 3' 

BROWN ANO GRAY SANDY CLAY (CL) 
stiff, wet 

LOG OF Test Pit TP-24 

Equipmerit 8ac.lc.ho~ 
Elevation 100 feet Dot-a 12-18-81 

l 
! 

o~--~G=RA~Y~S~I~LT~Y~C~LA~Y~(~C~L):-----------~-­

s 

10 

... ~ ·~-=-
<"?-\J; 

stiff, inoist,with roots in upper 611 

P.O\.Ti ANO GRAY SANDY CLAY (CL) 
stiff. wet · 
ater level (12-18-81) 

LOG OF TEST PIT TP-22,23,24 
ROCKET F AC Ill TY 
ELLINGTON AFB, TEXAS 

I 

I 
JV.rt t 

A13. 
i 
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~ ~ 0 

s 

10 

0 

5 

10 

s 

10 

LOG OF Test Pit PT-25 

~quipment Backhoe 

Elevation 100 feet 

GRAY SILTY CLAY (CL) 

Date 12-18-81 

stiff, moist, with roots in upper 4" 

BROWN SANDY CLAY (CL) 
stiff, moist 

No free water encountered 

LOG OF Test Pit TP-26 

Equipment Backhoe 

Elevation 101 feet Date 12-18-81 

GRAY SILTY CLAY (CL) 
medium stiff, moist 

BROWN SILTY SANDY CLAY (CL) 
stiff, Mist 

Ho free water encountered 

LOG OF Test Pit TP-27 

Equipment Badhoe 
Elevation 101 feet Date 12-18-81 

GRAY-SROWH SILTY CLAY (CL) 
medium stiff, moist, with scme FIL 
glass fragments 

GRAY-BROWN SILTY CLAY (CL) 
stiff, 110ist 

sandy below 6 1 

LOG OF TEST PIT TP-25,26,27 
ROCKET FACILITY 
ELLINGTO~ AFB, TEXAS A14 
F-15~----------------------~....-



Appendix G 
Logs of Soil Borings; 
POL Storage Area 



SOUTHWESTERN LABORATORIES 

Maurials, tnvironmtnta/ and gtottchnical tnginttri11g. 11011dtstructivt, metallurl(ica/ and a11alytical services 

222 Cavalcade St. • P.O Box 8768. Houston. Texas 77249 • 7131692-9151 

October 2, 1985 

147th Fighter Interceptor Group 
Texas Air National Guard 
Bldg. 160, Ellington Field 
Houston, Texas 77034-5586 
Attn: Milton Hamon 

Gentlemen: 

Re: Jet Fuel Concentration 
ANG Fuel Farm 
Ellington Field 
Houston, Texas 
SWL No. 85-302 

Attached please find the results of the testing for jet fuel concentration 
in soil samples taken at Ellington Field for the above referenced project. 
These services were authorized under Purchase Order No. OAHA41-85-W-
2J39. 

The soil samples were obtained by drilling a soil boring to a depth of 19 
feet below grade near the southeast bridge abutment adjacent to the ANG 
Fuel Farm at Ellington Field in Houston, Texas. The boring location was 
dete·rmined by representatives of the 147th FIG. The boring was advanced 
by flight auger and samples were obtained by pushing thin walled "Shelby 
Tubes" into the ground at the selected depths. 

_:::,._ :.JPY of the soil boring log and a r\e'y Srmb0 1 Sheet cescr181ng the 
symbols used on the log are also attached. 

If you have any questions or if we can be of further service, please 
contact us. 

Sincerely, 

SOUTHWESTERN LABOR A TOR I ES 

u~? . I · • ' . . /' / - . ... .. -. - ! . ,, ~/ - .!. .. , , :.r / 
I 

Edward 0. Prost, Jr. 
Geotechn1cal Engineering D1v1sion 

7<;T1 (2"--7 177~ 
Joseph Ray Mever, P.E. 
Manager 
Geotech n ical Engineering Divis ion 

G· '!! 

:. . . . : - - . . . .. . . . . . .· .. 



Client: 

Project: 

Technician 

SOUTHWESTERN LABORATORIES 

Mauriols, trt'lironmtnlal anti ttotultni<'ol tntinttrinf, 11011dt1trvcti'lt, lftttallurrical and anolyti<'al strvius 

222 Cavalcade St. • P.O. Box 8768. Houa~.·~ 77249 • 7131892·91e>1 

147th Fighter Interceptor Group 
Texas Air National Guard 
Bldg. 160, Ellington Field 
Houston, Texas 77034-5586 
·Attn: Milton Hamon 

File No.-------

Report No. 5704-5707 

Report Date 10 / l / 85 

Analysis of soil samples for jet fuel. Geotechnical project no. 85-302. Sample 
received 9/23/85. 

RESULTS 

Sample I.D. SWL lab No. ppm Jet Fuel 

Jet Fuel 5704 N/A - used as standard 

#1 4-6' 5705 <500 

#2 .8- l 0 I 5706 <500 

#3 17-19 1 5707 <500 

SOUTHWl!l!IT~RN l..ABORATO~IES. 
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LOG OF BORING B-1 
P~OJICT' Hydrocarbon Testing, ANG Fuel Farm, Ellington Field, Houston, Texas 

Project No. 85-302 
OATE• 9-23-85 T'l'PE• Soil Test Boring LOCATION 

I'-... ..J "' ... 0 "" ... Ill ..J 

r." :I 
Q. 

:I 
I'- >- c 
Q. "' "' "' 0 

...,: ... 
er: 

"" Q. 

en 
~ 
0 
..J 
Ill 

T WATER I SAMPLE 
KA STANDARD 

~ PENETRATION 

DESCRIPTION 

SURFACE ELEVATION: 

Stiff gray clay with chemical odor 

- color change to light gray and tan, with calcareous and 
ferrous nodules 

Stiff red-brown silty clay with chemical odor 

Boring Terminated at 19 feet 

G-3 
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KEY TO SOIL CLASSIFICATION TERMS AND· SYMBOLS 

SOIL OR ROCK TYPES 

SANO SANDY SHALE 

SILT SILTY SANDSTONE 

CLAY CLAYEY LIMESTONE 

F'lL.L ORGANIC · ... ; .. GRAVEL •.. . . 

CONSISTENCY OF COHESIVE SOILS 
(MAJOR PORTION PASS NG NO. 200 SIEVE) 

DESCRIPTIVE TERM 

VERY SOfT 
SOFT 
f'lRM 
STIFF -

VERY STIFF 
HARO 

UNDRAINED SHEAR 
STRENGTH, l(IPS ISO FOOT 

LESS THAN 025 
025 TO 0.5 
0.5 TO 1.0 
LO TO 2.0 
2.0 TO 4.0 

GREATER THAN 4.0 

SAMPLER TYPES 

- ~ ~ ~ 
SHELSY DISTURBED SPLIT NO 

TUBE (AUGERI SPOON RECOVERY 

~ a ~ m 
DENISON PISTON P1TCHER ROCK CORE 

RELATIVE DENSITY OF GRANULAR SOILS 
(MAJOR PORTION RETAINED ON NO. 200 SIEVE) 

DESCRIPTIVE TERM 

VERY LOOSE 
LOOSE 

MEDIUM DENSE 
DENSE 

VERY DENSE 

RELATIVE DENSITY, % 
LESS THAN 15 

15 TO 30 
35 TO 65 
65 TO 85 

GREATER THAN 8'5 

WATER LEVELS 

..2_ - GROUNDWATER LEVEL AFTER 24 HOURS(UNLESS OTHERWrSE NOT'ED) 

.Y.. - OCPTH GROJNOWATER FIRST ENCOUNTERED DURING QRiL~l~iG 

TERMS OESCRIBJNG SOIL STRUCTURE 

CDlcot eo.n: conloi "'llQ OOQf'K• o ble quonhl ie' rJ c:olcUn 
c:ort>ono re . 

W81 "Gtode<1 l\ov1nq ~ ronqe " oroon slit 6 subllanhol 
a~ at all f'llerme<S1ate \!ZrS. 

P,xinv Grooe-d ~dom.,,a•el'V ON? Qn:>oll '11' or i'lovr.Q a ro~ 
r:A •1.ie1 ..,,.. :~m' ..-.er~Clta~ Mlt\ mru<n'.) 
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conrommq w1nkoi;ie crock1, frequently filled 
wilh fine sand <Y "", us.uolly mo<e or leu ve<hccil 

CDmOMed of cilemote lay~ of \ffferent toil 
ryou 

MY1"Q nclined plo"" ot wed<~ !hat Ol'l! Itel 

a Qlouy '" oppeorona 

Cloys pounsno skir.enioded or l1is11ed smic1w~ 
moy ellt'lbtl low" urc:onlined 1treriQ1h than •nd•a:itl&G 
above C:lnv1tencv o1 '11..C.h t0I '' 111ten:nled '1l!ffiQ 
11\e unconfl~i::l 1tre~ olclnQ ""411 DO~ ~'r"01"~er 
~IS 
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Appendix H 
Soil Analysis Results; 

· Fuel System Repair Shop 
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.. \JShF Otv.l../SA 
!ROO~S AT! TX 7813S -~sor-

I " 'OC .. I " 

" 'ola tile H.alocaTl>ons 

lethodolo2v: !.PA Method 8010 
>tHL 1'0: SO'i~ SO')~ 

Srorr:>dichloTomethane JJD tJ t"> 
Srota0f orm 
Srost0me thane 
Carbon Tetrachloride 
Otlorobeozeoe 
O:l.loroethane 

Ol.lor0c:>e thane 
Dibromochlorcr.JSethane 
1.2-Dichlorobentene 
1. 3-Dichl oroben zene 

Dichlorodif luorocr.ethane 
1,1-Dichloroetha.ne 
1. 2-Dichloroe thane 
1.1-Dichloroethene 

ans-1, 2-Dichloroe thene 
i.-~-Dichloropropane 
cis-1. 3-Dicbl.oropi:opene 

• tT an~-1. 3-Di chloropropeoe 
Methylene Chloride 
l,1,2.2-Tetracbloroethaoe 
Tetrachloroethylece 
l,l,1-Trichloroetha~e 
1.1,2-Trichloroetbane 
TTichloroethylene 

I TTi c:blo rofl uoro1:1ethane 
Vitivl Chloride 

bsults in PPM 

)ATC ANALYZE~: ~o~ 
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ANALYSIS COMPLETED BY 
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°"D-'NONE: DtTECTED, LESS ntAN THE DETECTION L™IT., 

S10 E //, 'v' to,J ~,·~Id 

HovJJ'o,.I/ TX ??03?1-SS36 

~RACE-PRES.EN! !U! LtSS TH.A.'; T'H£ QOA.V!I'IA!IVE LD!ri 
TRACE • 2 times Detection Limit: 
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